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SiXtract  of  a. letter  of  M-  Huygert'S,  (o  the  Author  of  the  Journal  de.^  Suvans, 
fjf  Jv^  25>  \^%t4ttttn^t'ir^  lo  explain  the  cause  of  that  odd  Fhenoynenm 
^  the  Qukksther^s  remaining  suspended  far  abme  the  usual  Beighe  in  the 
Torricellian  Experiment.  N'  80,  p.  5027. 

Ttl£:  Experiment  is  briefly  this :  that  a  tube,  being  after  the  Torriceliiaa 
way,  ^Hefl  i^ith  mercury,  «nd  before  inversion  perfectly  purged  of  air,  does, 
whenjnvertod,  reooaintop  fiiUj  even  to  the  height  of  79  itiches. 

M.  Huygens,  as  a  probable  cauie  of  this  strange  eflect,  conceives,  that  besides 
the  pressure  of  the  air,,  which  keeps  the  mercury  siispemled  at  the  hcrglit  of 
abuiat  27  *  inciies,  and  of  the  truth,  of  which  we  are  convinced  by  a  great  nuaihcr  * 
of  Other  effectss  there  is  yet  another  pressure  stronger  than  that,  of  a  more 
aubtle  matter  than  air,  which  without  difficulty  penetrates  glass,  water,  quick- 
silver, and  all  other  bodies  which  we  find  impenetrable  to  air.  This  pressure, 
be  says,  being  added  to  that  of  the  air,  is  capable  of  sustaining-  the  75  inches  of 
aierpury,  and  possibly  more,  as  long  as  it  works  only  against  the  lower  surface, 
or  against  that  of  the  mercury,  in  which  stands  the  open  end  of  the  tube :  but  as 
•bon  as  it  can  work  also  on  the  other  side,  (which  happens  when  striking  against 
the  tube,  or  intromitting  into  it  a  small  bubble  of  air,  you  ghre  way  to  this 
inatter  to  begin  to  act)  the  pressure  of  it  beoomc;  equal  on  both  sides,  SO  that 
thei  c  ii,  no  more  bu.t  the  pressure  of  the  air,  whidi  sustains  the  mercury  at  the 
ordinary  height  of  ,27  inches. 

If  .  you  ask  why  the  quidcstlver  in  the  tube  of  this  experiment  does  not  fed 

the  pi^ure  of,  this  matter,  even  whilst  that  vessel  is  yet  full;  since  M.  Huy, 

gons  supposes,  that  it  pierces  without  difficulty  theglass  as  well  as  the  mercury, 

&c.?  and  why  the  particles  of  this  matter  do  not  join  together  and  begin  tho 

•  frencU  mearote,  or  aesxlj  2S  inches  fingiisb  measure. 
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pressi!re,  as  they  find  con-ic  thi-oii'^h  the  whole  extent  of  the  innrrnry,  and 
that  ihe  trlais  does  not  hiuiier  their  comiljunication  with  those  th;it  are  v.  ltliout.  • 

To  remove  this  ditficulty,  which  in  M.  Huygena's  owa  opijitoii  is  very  great, 
he  ansAvers,  that  though  the  parts  of  the  matter,  by  him  supposed,  do  find  pas* 
sage  between  those  tltat  compose  the  glass,  quicksiWer,  8rc.;  yet  they  there  iind 
not  sufficiently  large  ones  for  many  to  pass  leather,  nor  to  move  there  with 
that  force  which  h  requisite  to  sepnrate  the  partis  of  the  quicksilver,  that  have 
some  ct  p.nr.vioii  together.  And  this  very  same  coDnextou,  he  says,  is  the  cause, 
that  thvjugli  on  the  side  of  the  inner  surfeeeof  the  glass,  which  touches  the  sus- 
pended mercury,  many  of  its  parts  be  pressed  by  the  particles  of  this  matter; 
yet  there  being  also  a  great  number  of  them  that  feel  no  pressure  by  reason  o£ 
the  parts  of  the  dasis,  behind  v.-liich  l!iey  at  e  placcfl ;  they  retain  one  another, 
and  remain  all  su>peiick>d,  because  thar®  js  uiu^^li  i^.s^  pressure  on  the  surface  of 
the  quickaiver  that  is  contignous  to  th^glae?,  .Uwq  Mpva  tiiat  below,  whjcU  is 
all  exposed  to  the  action  of  that  matter  which  makea  this  second  preasure; 

The  ingenious  and  candid  author  .of  thi»  solution  ac^nomledgeshiouel^  thaitit 
does  not  so  fvd!y  satisfy  him  as  not  to  leave  some  scruple  behind;  but  thenbei 
adds,  that  tliLii  keeps  htm  not  from  being  VeFyWlI  assured  of  that  ne^v  pre?«tir«, 
which  he  iias  supposed,  besides  that  of  the  air,  By  reason  as  well  of  the  experi-; 
inent  already  alledged,  as  of  tt«o' othiers,  which  he  subjoins,  to  thiseffk:t: — 

First,  when  two  plates  of  metal  or  marble,  whose  surfaces  are  perf^y  platn^ 
are  pot  one  upon  another,  they  do  so  stick  together,  that  the  uppermost  beirig 
lifted  up,  the  unr^ermost  follows  without  quitting  it:  and  the  emise  thereof  is 
justly  ascribed  to  the  pressure  of  the  air  against  their  two  extenial  surfaces.  He 
taking  then  two  plates,  eacii  uf  them  but  about  an  inch  square,  being  of  that 
matter  of  which  anciently  they  made  looking-glasses,  and  dosing  so  exactly 
together^  that  without  putting  any  thing  between,  the  uppermiose  keep^  not 
only  up  the  other,  but  sometimes  also  with  it  three  pounds  of  lead  fastened  to 
the  lowermos't,  and  thus  they  remnSn  tog^thw  as  long  as  you  plcn^e.  Having' 
thus  joined  tV;cm  and  charged  th(=Tn  with  three  pounds  weight,  hr  suspended 
them  in  the  recipient  of  his  engine,  and  exhausletl  il  of  air  so  far  as  that  tiiere 
remained  not  enough  to  suatdn  by  ita  pressure  as  much  as  an  inch  high  df  water; 
and  yet.  hie  plates  disjoined  not.  He  adds,  that  he  made  the  same  eiiperinient 
by  putting  spirit  of  wine  between  the  two  plates;  and  found,  that  in  the  red- 
pient  evacuated  of  air  they  sustained,  without  being  severed,  the  same  wei  jht 
they  did  when  it  was  full  of  air.  This  he  think*  shows  clearly  enough,  that 
there  veniains  yet  in  the  recipient  a  pressure  great  enough  after  that  of  ' the  air  is 
thence  taken  away;  and  that  there  is  no  more  reason  to  doubt  of  it,  than  of  the 
pressure  of  the  air  itself. 
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The  second  experiment  is,  that  whereas  the  effect  of  a  syphon  of  ut)a|ual  l&gs, 
by  which  yoa  make  the  water  of  a  vessel  run  over,  Is  no  longer  ascribed  to  a 
fiiga  vacui,  but  to  the  weight  of  the  air,  which  pressing  upon  the  water  of  the 
vessel  makes  it  rise  in  the  syphon,  whilst  on  the  other  side  it  descends  by  its 

weight:  M.  Huygens  found  a  means  to  make  the  water  of  the  syphon  run. 
after  the  recipient  was  exhausted  of  air,  and  he  saw,  that  with  water  jjurged  of 
air*  it  did  the  effect  as  well  as  without  the  recipient.  TTie  shortest  of  the  legs 
of  the  syphon  was  6  indies  long,  and  its  aperture,  of  two  lines.  And  he  will  not 
have  us  doubt,  whether  the  recipient  was  well  exhausted  of  air:  for  he  did  assure 
himoelf  of  that,  as  well  by  ikiding  that  there  came  out  no  more  air  through  the 
pun^,  as  by  other  more  certain  marks. 

And  tills  iie  takes  for  a  fui  ther  ct^tifinnation  of  hiS  opposition  of  a  pressing 
matter  jnore  subtle  ti^iaa  tiie  air.  To  which  he  adds,  that  if  you  take  tlie  pains  of 
searching  to  what  degree  the  fowe  of  this  pressure  inches,  (which  he  says 
cannot  be  better  made  than  by  pursuing  the  experiment  with  tubes  full  of  mer- 
cuiy,  yet  longer  than  those  employed  by  M.  Boyle,)  it  will  perhaps  be  found, 
that  this  force  is  great  enough  to  cause  the  union  of  the  jmrts  of  glass  and  of 
other  sorts  of  bodies,  which  hold  too  well  together  to  be  conjoined  only  by  their 
contiguity  and  rt3«t,  as  M.  Descartes  would  have  it.-f- 

Estract  /rout  Mr.  John  Tiwpfcr**  Zetter     March  80,  1672,    Dn  tValter 
NteMamj  eoncaming  the  Struehtre  of  the  Lungs*      86,  p.  503 1 . 

In  answer  to  the  request  of  an  ingrnions  physician,  I  was  latdy  engaged  to 
give  my  thottghts  on  the  structure  of  the  lungs,  as  follows: — 

I  formerly  csonceived  the  lungs  to  be  composed  of  a  multitude  of  vesicles ;  into 
which  opinion  I  was  persuaded  by  inflation  in  the  aspera  arteria  of  fowls;  and 
observing  the  continuation  of  many  vesicles  extended  nom  the  bronchia  through 

*  M.  HargT?ns  lias  m^Ar  this  experiinent,  as  r^-el!  wirfi  «-nfer  as  w'Ah  mercur)'. 

t  M.  Hujrgeaw,  though  a  very  great  roatbeoaatician,  in  this  memoir,  vcfy  unphiioaopliiadlj^  ia 
«ider  t0  «i|dain  the  cniie  «f  the  idbeicnce  of  oertaia  bodies  togeih^,  wtiea  io  dote  oontaot,  ba 
recour<a>  tc  the  cction  of  a  ir.attt  r,  of  v  hose  existence  there  has  dctst  been  atljr  kind  of  evideuee.  ' 
The  effects  iu  such  instances  as  aljove-xneulioned,  have  since  thiit  time  been  more  retioDallj  as.  rib^d 
to  tbe  MtncilOD  of  coheaion;  a  principle  which  nuintfestt  indf  whenever  bodies  me  brought  iato  close 
contact.  HencB  nriscs  tlic  consIJ^rahlt-  n  JI-.t*;.n,  of  t^o  petftct  planes :  hence  the  compact  and  linn 
•dh««aK»  of  maues  of  matter :  hence  tbe  ascent  of  floidt  apthetid«s  of  their  mut^ininc  vessels  • 
hence  their  ascent  even  in  «paa  tnbes.  to  oonridenUe  he^hlii,  ao  mnch  ihe  iiigii^r  a.  a»c  tube*  ate 
smaller;  hen«-  the  necu.iiry  of  giving  a  cotuiderable  width  to  the  barometectubej:  hence  ei'eaa 
^rop  of  water  falls  not  from  a  nuu  wilhottt  s  -visible  iductaoce,  ftc. 
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the  abdomen  to  the  anus,  (which  1  imagine  to  be  the  cause  of  the  constant 
motion  of  the  anus  in  t'owk ;  the  air  having  ingress  and  egress  there ;  and  also 
that  to  be  the  reason  why  the  anuses  of  fowls  are^  in  malignant  distempers,  ap» 
plied  to  draw  th«!  infection  out  of  the  body:)  I  thence  £onje<Aured  the  substance 
of  the  kings  to  be  u  complication  of  a  multitude  of  vesides  with  the  sanguineous 
vessc!.-;.  And  in  thl^  opinion  T  tboug'ht  myself  confirmed,  by  blowing  into  the 
a»pera  arteria  of  quadrupeds.  When  L  had  cut  oft  part  of  the  exterior  membrane 
of  one  lobe  of  the  lungs>  and  found  the  lungs  to  rise  with  unequal  protuberances 
not  unlike  bladders. 

But  this  second  contrivance^  which  !  am.going  to  describe  toyou,  has  much 
shaken  that  coniccturc.    March  1,  I  made  a  ligature  about  a  dog's  neck, 

and  opening  both  tl)c jugular  veins  with  a  pretty  large  orifice,  I  let  hun  bleed  to 
death,  (using  this  way  to  prevent  bemg  overcharged,  either  with  any  quantity 
of  blood,  or  with  blood  coagulated ;  both  which  would  have  been  hazarded,  in 
case  I  had  either  strangled .  the  dog,  or  cut  one  or  both  of  the  jugulars  asunder :) 
immediately  I  opened  the  thorax,  and  tying  the  vena  cava,  wtdi  all  the  passages 
from  the  left  veotriclp  of  the  heart,  or  its  anricie,  I  cut  the  lungs  with  the  heart 
and  aspera  arteria  entirely  out.  To  the  aspera  arteria  I  fitted  a  syplion  7  inches 
long,  winch  I  thrust  2  inches  in  length  into  the  said  artery,  and  faslenetl  it  vviili 
a  strong  binding  of  packthread,  lliis  done,  I  blew  up  the  lungs,  and  fitting  a 
cork  to  the  end  of  the  syphonj  hung  them  in  a-chimn^'  to  dry.  In  a  quar^  of 
an  hour  they  subsided  about  a  sixth  part;  whereupon'  X  ordered  a  person  to 
watch  them,  and  to  blow  them  up  as  often  as  they  subsided.  Which  course 
contmued,  they  would  not  the  next  mornmg  subside  a  fourth  part  in  three 
hours.  And  (excepting  three  quarters  of  an  inch  distance  ,i^x>m  the  circumfi^r- 
enoe  of  the  lobes,  where  the  thinness  of  the  substance  of  the  lungs  gave  tlie 
external  heat  the  advantage  of  a  sudden  passage, :  and  quick  dispatch  of  drying 
those  parts  least  furnished  with  moisture,)  I  did  rot  perceive,  making  a  propor- 
tionable allowance  for  the  drying  of  the  whole  substance  of  the  lungs,  any  con- 
siderable subsiding  in  two  days  more.  But  upon  the  blowing  ia.al.the  syphon 
(whose  hgatnre  I  was  now  forced  to  renew,)  I  could  easily  feel  the  air  pass 
through  the  external  membranes,  both  on  the -convex  and  concave  sides,  towards 
the  extremity  of  the  circumference  of  the  lobes ;  but  most  abundantly  on  the 
concave  side. 

March  5th,  1  carefully  cut  off  one  of  tlie  lobes,  and  the  inward  structure 
seemed  like  a  cane  or  dned  iiag  when  transversely  cut ;  and,  upon  blowuig  in  at 
the  syphon,  I  fancied  the  air  to  come  equally  out  at  all  the  pores  I  had  exposed 
to  view.  Whereupon  I  fixed  spittle  in  several  places,  and'  upoii  fresh  blowing 
found  multitudes  of  bubbles,  made  in  the  denudated  parts  of  the  lobe.  I  inw 
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mediately  made  a  deep  transverse  incision  into  that  lobe,  and  blowing  in  at  the 
syphon>  found  the  air  to  come  so  fr«iely  out  at  the  larger  ramifications  of  the 
bronchia,  that  I  oould  not  give  the  lobe  a  considerable  rise  with  a  strong  blast: 
yet  upon  stopping  with  my  fingers  the  Urger  passages  of  the  bronchia,  which  I 
bad  cut,  I  found  that  lobe,  upon  a  fresh  blast,  rise  considerably  with  unequal 
protuberances  (where  the  incision  was  made),  giving  no  small  suspicion  of  some 
latent  vesicles.    Hereupon  1  tietl  that  lobe  above  the  incision,  and  taking  otF 
part  of  the  external  membrane  of  another  lobe,  (having  first  tied  up  all  the  rest 
of  the  bbes)  I  poured  water  into  the  syphon,  and  applied  a  strong  blast,  in 
hopes  to  have  the  water  come  forth  in  streams  at  all  the  pores;  but  that  did  not 
satisfactorily  succeed,  it  coming  out  in  n  confused  irroratlon  of  the  external 
surface,  without  any  ebullition,  unless  at  tlie  hrger  ramitication  of  the  bronchia. 
Then  I  tied  up  this  second  lobe,  and  untied  a  third,  pouring  in  an  uunc^  of  the 
(Al  of  turpentine;  at  the  syphon  I  gave  a  small  blast,  and  corked  it  up.  Two 
hours  af^er  I  took  off  the  small  membrane  of  that  lob^  and  upon  a  gentle  blast 
at  the  syphon  found  an  ebullition  of  infinitely  small  bubbles. 

Mareh  10,  (having  continued  it  to  the  chimney)  I  cut  all  the  lobes  in  pieces 
by  diftereut  and  various  irregular  inasions  i  whence  1  couid  easily  observe  the 
several  ramifications  of  the  aerial  and  sanguineous  vessds,  with  their  continual 
tton  to  the  drcumforence  of  the  lobes,  and  a  proportionable  diminution  as  they 
were  at  a  further  distance  from  their  original. 

Shall  I  hence  conclude  tl.c  structure  of  the  l-jngs  to  be  a  complication  of  a 
multitude  of  the  raniificiitions  of  tiic  brosichia  and  sanguineous  vcs^scl-s?  and  # 
that  the  seeming  vestcles  were  occasioned  only  by  the  violejice  of  ilie  blast,  and 
the  dryness  of  the  extreme  and  smallest  passages  of  the  atrial  vessels;  where* 
upon  those,  neai^t  to  tlie  bronchia  (being  moister)  were,  more  than  their  or- 
dinaty  proportion,  extended,  upon  hindrance  of  a  free  and  usual  passage  to  the 
air  in  the  lesser  vessels  or  their  extremities  ^  * 

SotM  jUtronomieal  Observations  in  part  alreoAf  nuMte,  partly  to  be  made. 
By  Mr»  John  Fiawteed.        86,  p.  5034. 

These  prognostications  and  observations  are  now  no  longer  of  any  use. 

•  Tlx  forcible  inflation  here  reported  to  is  a  great  objection  to  deducing  auy  eonclusiotis  from  t!iet« 
experiments,  which  indeed  appear  to  be  of  litde  N-alue.  The  brotidual  tubes^  which  are  raruUica- 
Aontofthe  trachea,  oUizpatd^  lose  thi^caitilagiaous  $tructurc,  and  tcnniadte  ki  membranous  vest* 
elcs  or  cells,  whicli  in  the  act  of  uupintlon  beoome  dnteoded  with  air.  Upoo  the  surfaces  of  tlies« 
nir-celU  are  spread  the  minute  ramuli  of  the  pulmotMiy  blood-vaieb,  so  as  to  have  their  contained 
ftiid  (the  blood)  ntijccted  to  tfa«  dieniiail  action  of  the  air »  oot  indeed  by  immediate  cootact,  bat 
with  op  other  bMervMungiDedinin  than  the  esquiiilefy  thio  coat*  of  the  d'ntcaded  veddet  or  celU. 
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jin  Accurate  Description  of  the  Lake  of  Geneva f  wH  long  «ince  made  by  a  Person 
that  had  visited  it  divers  Times  in  the  pleasanlest  Season  of  the  Tear ;  and  com- 
municated to  the  PuL'Hsker  by  one  of  Us  Parisian  Correspondents.  TVanslated 
by  the  Editor,    N»  86,  p.  5043. 

Instead  of  reprintiog  the  description  here  {^ven  from  the  original  Transact 
tions,  we  think  it  better  to  refer  our  readers  to  the  description  of  this  lake  as 
given  by  that  accurate  Swiss  naturalist  De  Saussure,  ( Fbyages  dans  les  Jilpes  tt 
Hist.  Naturelie  des  Emirons  de  Geneve^  and  to  the  travels  of  our  countryman 
Mr.  Cone, 

An  Account  of  tome  Books,        66>  p.  5047. 

I.  Lux  Matbematica,  CoUisionibus  Johannis  Wallisii  ^  Thonue  Hobbesif 
excussa :  Multis  et  Ailgentissiniis  aucta  radiie,  Auth.  R.  R.  Adjuncts  Censure 
Doctrins  Walliuane  de  libra,  unk  cum  Roseto  Hobbesii.   Lond,  1679, 

in  4to. 

The  author  of  this  book  (probably  Mr.  Ilobbes  himself)  states  that  he  has 
deduced  Uie  rise  and  occasion  of  the  disputes  between  Dr.  WaUis  and  Mr. 
Hobbes,  and  commended  the  many  and  diiiicoU  propositions  and  demonstra- 
tions-said  to  be  advanced  by  the  latter  of  them,  and  compared  these  with  those 
of  Dr.  Wallis.  He  then  proceeds  to  the  controversies  themselves,  endeavouring 
to  vindicate  Mr.  Hobbea*s  assertions  from  the  objections  of  Dr.  Wallis. 

If.  Optiqnfi  de  Portraiture  et  Peintiire,  conteaiint  la  Perspective  Speculative 
et  Pratique  acconiplie,  &c.  Par  Gregoire  Huret,  Desseignateur  et  Graveur  or- 
dinaire de  la  Maison  da  Roy,  et  de  rAcsdemie  Royale  de  Peinture  et  Sculpture. 
A  Fans,  l62rO>  in  fi>l. 

This  d^nt  volume  in  FVench  states  the  ditef  aim  of  its  author  to  have 
been,  to  contribute  what  he  could  to  the  instruction  and  improvement  of  youth, 
studious  of  these  excellent  arts,  and  groundedly  to  teach  them  the  rules  and 
other  means,  that  are  really  useful  and  absolutely  necessary  to  tliem  in  the 
same. 

III.  Christiani  Friderici  Germani,  Phy^ci  Chemnicensis,  Academici  Curiosi, 
Homo  ex  ovo.    Chem.  167^2,  in  4to. 

This  author  having  collected  what  has  of  late  years  been  asserted  and  pub- 
lished concerning  the  generation  of  other  animaU,  as  well  as  of  fowl  and  fish, 
out  of  eggs;  and  taken  with  Kerkringius  particular  notice^  tam  wginea  quim 
oonjttgatas  aaapissimd  ova  excemere  (which  he  no  more  wonders  at,  than  that 
hens  and  other  birds  are  matres  et  tamen  i^rgines)  then  proceeds  to  conader  the 
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atJvmtnge  of  this  doctrine,  and  ifs  happiness  m  pxplain'mg-  many  phasnomena, 
liardly  explicable  without  it ;  such  as  the  production  of  more  foetuses  than  one; 
the  production  of  monsters :  the  many  odd  symptoms  in  women,  from  the  pu- 
trefaction or  imperfect  constitution  of  the  egg  or  eggs;  the  production  of 
mdas;  burrenness,  &c  Hanng  dispatched  this»  he  takes  occasion  to  examine 
the  qnestion,  an  f5eri  conceptio  possit  extra  utcrum?  uhi  nonnulla  disseruntur 
de  liomuncu!©  chyrnia.)  sive  panicclsico:  qiue  apud  ipsurri  vide  authorcrn. 

IV.  •  A  short  and  aure  Guide  in  the  Practice  ot  raismg  and  orderiiig  of  i'ruit- 
trees;  hy  FVands  Drope,  B.  D.  late  Fellow  of  Magdalen  College  in  Oxford. 
Oxford,  l07^ 

This  pi<»ce  appenrs  by  the  preface  to  have  been  vrritten  from  the  author's  own 
experience.  The  particulars  insisted  on  in  this  discourse  are  principsify :  I.  Of 
raising  stocks  from  the  seed.  2.  Of  the  nursery.  3.  Of  grafting,  4.  Of 
inocuiating  of  stocks  raised  without  seet^  and  trees  without  incision. 

jtn  Extract  of  a  Laiin  Epistle  of  Dr,  Joel  Langelot,  Chitf  P^stdan  to  the 

^Dnhe  of  IJohlein  now  Regent  \  wherein  is  represented,  that  by  these  three 
'Chemical  Operations,  Digestiuti,  Fermentation,  and  Trittire,  or  Grinding, 
'  (MihertOf  in  the  Author  s  Opinion,  not  s(£^cieniltf  regardedj  many  Things  of 
Mhnirable  use  may  be  performed,  TVanslated  by  Mr,  Oldenburg.  N*  87, 
p.  5092. 

It  is-snfiident  to  give  the  titte  of  this  iong  alchemical  paper,  without  making 
any  extract  ftom  it  Philosophers  can  employ  their  time  better  in  these  days  * 

than  by  reading  accounts  of  experiments  ?aid  to  yield  WsulU  not  reconcileabte 
with  the  known  and  immutable  properties  of  natural  bodies. 

An  Extract  ef  a  Letter  from  Mr.  Lister  to  the  Editor,  both,  enlargin"  and  cor- 
recting his  former  Notes  about  Kermes  i  and  insinuating  his  C^Jecture  of 
*  Cochmeol  beiitg  a  sort  ofKermes.   N'  87,  p.  6O69. 

We  most  correct  as  wdl  as  enlarge  our  notes  concerning  kermes.*  These 
things  are  certain : 

I.  That  wc  Iiave  this  year  seen  the  very  gum  of  the  aprioot  and  cherry-laurel 
trees  Jran^udated,  at  least  standing  in  a  crystal  drop  upon  somf  (though  very 
rardy)  of  the  tops  of  these  kermes.  2.  That  they  change  colour  from  a  yellow 
to  a  dark  brown ;  that  they  seeito  to  be  distended  and  to  wax  greater,  and  from 
•oft  to  become  britUe.  3.  That  they  are  filled  with  a  sort  of  mites  i  that  smaft 


•  Gnnpaie  herewith  what  wn  paUiihcd  m  Not.  71, 72^  md  73. 
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powder  (which  I  s«d  to  be  exctement)  being  mites  as  wdl  as  that  Uquamen  or 
softer  pulp  (which  I  took  to  be  bee*$  meat)  concerning  both  whidi  particulars  I 
am  pretty  well  assured  by  my  own,  and  also  by  my  ingenious  friend  Dr.  John- 
son, of  PomfreCs  more  accurate  microscopical  observations.   4.  That  the  bee- 
grubs  actually  feed  on  mites,  there  being  no  other  food  for  them.    5.  That 
4here  are  other  species  of  btes  or  wasps  besides  tiiose  by  me  described;  which 
are  sometimes  found  to  make  these  mites  their  food;  Dr.  Johnson  having 
opened  one  husk,  with  one  only  large  maggot  in  it.   6.  That  they  are  proba- 
bly different  sorts  of  mites  in  these  husks,  making  possibly  different  spedes  of 
kermes ;  for  some  I  have  found  to  hold  carnation-coloured  mites,  enclosed  in  a 
fine  white  cotton,  the  whole  husk  starting-  from  the  twif*-,  shrivelling:  up,  and 
serving  only  for  a  cap  or  cover  to  that  company  of  mites.    Other  mites  I  have 
seen  white,  and  (which  is  most  usual)  the  husks  continuing  entire,  and  not 
coming  away  from  the  twig  they  adhere  to,  and  but  little  cotton  at  the  bottom. 
Those  of  the  first  sort  are  the  wliite  cob-webs  on  the  vine,  described  by  Mr. 
Hook,  Micrograph-  Obs.  56.    7.  That  the  shrivcHcJ  cap  to  be  found  upon  the 
mites  enclosed  in  cotton,  as  also  the  whole  husk  itself,  if  taken  early  in  April, 
while  soft,  will,  dried  in  tiie  sun,  shrink  into  the  very  ligure  of  cochineal ; 
whence  we  guess  that  cochineal  may  be  a  sort  of  kermes  taken  thus  early  and 
sun-dried. 

Hitherto  this  summer's  notes  concerning  kermes.   This  advantage  at  least 

we  may  have  by  thrm  that  the  accovint  taken  from  M.  Vernev  by  Dr,  Croon, 
and  published  in  one  of  tiie  Transactions,*  is  made  more  intelligible;  the  small 
scarlet  powder  there  mentioned  being  to  be  understood!  of  those  mites,  and  they 
to  be  distinguished  from  the  bee-grabs,  which  are  changed  into  the  skipping  flj, 
ihat  is,  the  bee,  (for  kind  at  least)  by  us  described  formerly,  I  am,  &c. 

York,  Oct.  9,  l6?l. 

An  Extract  of  a  Letter  from  Mr.  Tkomat  Piatt,  from  Florence,  August  0, 
1672,  concendng  some  ExperimeiUs  there  made  vpoti  Vipers,  since  M»  Char  as* s 
Eeply  to  the  Letter  wriiicn  by  Sig.  Francesco  Redi  to  M,  Bourdelot  and 
M.  Moms.   N°  87,  p.  6060. 

The  experiments  related  in  this  paper  afford  a  complete  refutation  of  Charas's 
opinion,  that  the  venom  of  vip<?rs  is  in  their  angered  spirits,  and  confirm  in  the 
strongest  manner  the  fact  advanced  by  Hedi,  that  their  poison  resides  in  tiie 
yellow  Huid  contained  in  the  vesicles  attached  to  their  gums.   Mr.  I'latt  states. 
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that  bang  at  the  house  of  Sig.  Magalotti  oo  the  ad  of  June,  167I,  there  came 
Dr,  Francini  with  a  box  containing  many  heads,  cut  ofFthat  morning',  of  vipers, 
lately  brought  from  Naples.  He  immaJiately  tie&ired  to  have  some  aiiiina^s  to 
begin  his  experiments  upon;  but  there  being  at  that  time  no  oiiier  company 
tvith  Signor  Magalotti  but  bis  brother  and  J,  it  was  thought  fit  to  stay  till  next 
morning,  that  those  gentlemen,  who  were  at  the  dispute  last  winter,  might  be 
present. 

I,  however,  desired  the  doctor  to  make  at  lenst  one  experiment,  which  being 
granted,  Signor  Magalotti  was  sent  to  the  public  maritet  for  a  couple  of  pigeons, 
wiiich  were  first  wounded  with  the  L^h  of  a  viper's  liead  tliat  had  been  cut  oti' 
about  seven  or  dght  o'clock  the  same  morning.  The  way  of  making  the  wound 
was,  by  thrusting  twice  the  master  teeth  into  the  fleshy  port  of  the  pigeon's 
breast,  till  sudi  time  as  pressing  the  upper  part  of  the  jaw,  the  two  little  blad- 
ders that  ser\'e  as  g^ums  to  the  teeth,  did  empty  out  upon  the  v.  ound  some  of 
that  yelbw  liquor^  which  here  is  supposed  to  be  the  true  and  uiiK  poison  of  the 
viper.  Tins  pigeon  being  thus  bit,  and  set  upon  the  ground,  began  to  stagger 
immediately,  and  died  in  less  than  three  or  four  minutes.  The  second  pigeon 
was  wounded  in  the  same  manner,  but  at  the  first  wound  there  only  entered 
one  of  the  teeth,  which  brought  forth  a  great  deal  of  blood;  the  ?e  ond  time 
they  both  entered,  and  this  had  the  Same  fate,  with  this  difference  only,  that  he 
languished  half  a  quarter  of  au  hour. 

The  next  morning  there  met  at  Signor  Magalolti  s  cliambers,  besides  the 
company  of  the  day  before,  Signor  Carlo  Dati,  Signor  Vuicenzo  Viviani,  Signor 
Paola  del  Ara,  Dr.  Savona,  Dr.  Neri,  Dr.  Pabrini,  and  some  others.  Where- 
upon six  pigeons  and  a  code  having  been  brought,  the  first  thing  that  Dr.  Fran- 
cini did,  was  to  thrnst  several  thorns  of  rose  shrubs  into  tlie  breast  of  one  of 
those  pigeons,  to  mamtrst  that  such  accidciils  ns  micrht  befal  those  tfiat  slioalf! 
be  wounded  by  tlie  teeth  of  the  dead  vipcrSj  were  not  merely  cause:  1  bv  the 
wound.  And  whereas  one  of  the  company  began  to  make  some  nice  rellectiuus, 
and  take  some  of  the  heads  to  measure  the  just  proportions  of  thdr  teeth,  to  see 
what  difference  there  might  be  betwixt  them  and  the  thonis ;  this  made  the 
doctor  lose  patience,  and  soon  tnkinc;  a  piw,  which  was  none  of  the  least,  he 
gave  to  the  first  pigeon,  that  lie  amhl  kiy  hands  on,  a  very  deep  wound  in  the 
breast,  whicii  no  sooner  was  got  free  but  ht^m  to  leap  and  fri$k  about  tlie 
,room,  as  if  it  had  not  been  concerned  in  the  least. 

Afler  this,  a  pigeon  was  bit  in  the  breast  by  both  tlie  master  teeth  of  a  vi- 
per's head,  Itiat  had  been  cut  off  the  morning  before ;  tlic  efiect  was,  that  the 
pigeon  had  the  same  shaking 'lUs:  after  which  falling  upon  his  belly  he  died 
givmg  signs  a  little  before  of  a  painful  agony,  by  his  oflen  gaping.    His  end 
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was  not  only  very  sensible  to  him,  but  also  more  tedious  than  that  of  the  other 
day;  for  this  lived  5  or  6  minutes  after  his  wound.  Another  having  been 
served  in  the  same  manner  with  another  hea4»  died  within  a  quarter  of  an 

hour. 

All  this  appearing  yet  to  tlie  doctor,  to  exclude  but  little  the  doctrine  of 
spirits,  which  now  began  to  lose  ground  aAer  so  many  experiments  of  dead 
vipers  heads;  he  took  three  stalks  out  of  a  broom,  and  having  smoothed  them 
and  sharpened  them  at  the  ends  after  the  manner  of  a  lancet,  he  drew  from  the 
gums  of  ^evciai  "neads  enough  of  thnt  yellow  juice  to  daub  tu-o  of  those  stalks { 
which,  heiHti  thus  nioistcnoii  with  that  liquor,  wcro  holli  j)uf  into  the  breasts  of 
two  pigeons,  and  tireie  left  j  liie  Hke  having  been  done  to  another,  with  the  3d 
.Stalk  not  covered  with  that  jiuce,  which  was  at  least  one^third  part  larger  and 
longer  than  the  other  two.  In  a  word,  the  first  two  died  within  4  or  5  minutes, 
and  the  lost  continues  to  this  very  day  in  Signor  Magalotti's  jHgeon-house  as 
brisk  and  as  fit  is  ever;  his  wound  in  his  breast,  instead  of  having  caused  an 
inflammation,  is  now  almost  pertectiy  healed. 

Whilst  these  experiments  were  making,  it  came  into  the  heads  of  some  to 
try  another,  upon  the  relation  that  Signor  Paolo  delF  Ara  (lately  oome  from 
Paris)  had  made ;  which  was,  that  some  asserted  there,  that,  to  swallow  a 
viper's  head  was  a  most  certain  preservative  and  remedy  against  the  biting  of  a 
viper.  Dr.  Francini  smiled  at  tiiat  tam  y;  but  to  ^ive  full  satisfaction,  he  made 
two  experiments.  The  one  was,  by  making  the  cock  swallow  a  viper  s  liead, 
and  then  causing  him  to  be  well  bitten  in  both  thighs  by  a  live  one.  But  tlie 
cock  continuing  some  time  before  he  gave  any  signs  of  sickness ;  not  to  loose 
time,  he  passed  to  the  other  experiment,  by  thrusting  the  teeth  of  a  dead  viper's 
head  into  another  pigeon,  that  had  before  got  down  one  of  those  heads  into  his 
belly.  Tht:"  eonrhision  was,  that  both  died,  tlie  cock  within  a  quarter  of  an 
hour,  and  the  pigeun  m  less  than  4  minutes. 

The  news  of  these  experiments  made  many  persons  curious  to  see  them  per> 
formed  once  more ;  so  that,  some  few  days  after,  a  rendezvous  was  made  in 
Signor  Magalotti's  garden,  where,  besides  the  forenamed  persons,  met  Mr. 
Thomas  Frederick,  Mr.  John  Godscall,  Abbot  Strozzi,  Signer  Paolo  Falconit  ri, 
Stcrnoi  Lxugi  del  Rjccio,  Mons.  Pdletier,  Mons.  Morelle,  Dr.  Gornia,  Dr. 
Bellini,  Signor  Lorenzo  Lorenzini,  and  Signor  Pietro  Salvetti. 

The  assembly  having  been  first  informed  by  Dr.  Francini  of  the  grounds  of 
this  dispute  and  of  the  former  observations,  he  began  the  same  experiments  by 
causing  2  pigeons  to  be  bit  by  n  viper's  bead  that  had  been  dead  above  ten  hours, 
in  siieh  a  manner  that  by  pressing;  the  gums  some  of  th^it  yellow  liquor  might 
drop  mto  the  wound.   TJiey  both  died,  one  in  6  minutes,  and  the  oilier  in  8  j 
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and  not  being  content  with  this,  with  another  viper's  head  they  poisoned  s 
chicken,  which  died  in  10  minntes.  There  appeared  afterwards  another  pigeon, 
that  had  been  wounded  many  hours  before,  by  a  dead  viper's  head;  buf  it  had 
been  tlead  so  long,  ibat  the  liquor  quite  dried  up  in  the  gums,  was  become  so 
hard,  that  none  could  come  to  the  teeth;  whence  this  pigeon  was  veryvrell: 
and  Dr.  fVandni  having  caused  the  same  bird  to  be  bit  again  by  the  same  dried 
head,  it  had  (after  a  little  fluttering  with  his  wings  whilst  the  pain  of  the  biting 
lasted)  no  other  harm. 

A  live  viper  then  being  taken,  4  chickens  wore  bit  by  it  one  after  anotber. 
The  first  two,  either  because  the  liquor  did  not  penetrate  into  the  wound,  or 
the  blood  expelled  it,  appeared  not  to  have  any  distemper.  The  4th  looked  as 
if  it  would  die  presently;  but  a  little  after  coming  to  himself  he  got  dear  ofTfor 
that  time.  Bat  the  third,  which  seemed  at  first  to  be  very  lively,  died  within  an 
hour  and  a  lialf. 

There  being  afterwards  a  young  bitch  brought  in,  she  was  bit  twice  bv  a  Iiv« 
viper  in  tl)e  middle  of  the  hanging  part  of  the  ear:  whereupon  she  very  <r.on 
began  to  ^ve  mortal  signs,  by  staggering,  vomiting,  and  being  convulsed  •  aiicr 
which  having  a  little  recovered  herself,  the  same  accidents  returned  upon  her, 
and  four  hours  after  her  Jbcing  bit  she  seemed  as  if  dead,  holding  out  her  tongue, 
and  looking  very  ghastly,  without  any  other  sign  of  life  than  that  of  painful 
breathing ;  to  which  she  added  sometimes  a  fnint  barking  and  howling. 
In  which  condition  she  was  still  found  next  mornmg,  only  her  respiratj on  was 
yet  weaker,  and  she  appeared  drawing  to  her  end.  It  was  observed,  that  no 
part  of  her  body  was  swelled,  nor  had  any  spot  upon  it.  She  had  voided  back- 
ward  some  matter  of  a  very  black  colour,  of  which  her  hind  parts  being  very 
foul,  a  swarm  of  gnats  and  vvasp<;  were  devouring  her  alive;  which  moved  one 
of  the  servants  of  tlio  house  to  knock  heron  the  head. 

After  this  two  capons  and  a  pullet  were  bit  by  a  fresh  viper,  vexed  on  pur- 
pose; and  because  they  gave  not  then  any  signs  of  being  ill;  they  were  sent 
back  to  their  coops,  but  were  surprised  at  night  by  a  distemper,  which  in  all 
likelihood  proceeded  from  the  poison  j  for  next  morning  one  of  the  capons  and 
the  pullet  were  found  dead. 

Dr.  Walliss  Amwer  to  the  Book,  entitled  Lux  MafhematicQt  ^c*  deicribed  m 

Ntmber  66.        87,  p.  6O67. 

*  More  of  the  controven^y  with  Mr.  Hobbes,  not  worth  ^printing. 
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Ejusdem  DiKloris  fVaUisii  non  nuUa,  De  Centra  Gravitath  Hyperbola,  Pnegressa 

Episioia  ud'nexa.  N**  87,  p.  5074. 

These  intricate  algebraical  expressions  and  calculations,  relating  to  the  centre 
of  -1  vity,  have  been  properly  superseded  by  the  easy  method  of  fluxions,  since 
iiappily  invented. 

jin  Account  of  tome  Books.   N"  87,  p.  5076. 

I.  TractatusdcNatora  Substantia  Energetica,  seu  de  Vita  Natuiw,  ejusque 
Tribus  primi?  Facultatibus ;  Percepliva.  Appetittva,  Motiva,  &c  Auth.  Franc. 
Gli«sonio,  Med.  D.  ct  P.  et  Coll.  Med,  Lond.  Socio,  nec  non  Societatis  Re 
galis  College.  Lond.  An.  1672,  in  4to. 

This  metaphysical  tract  is  not  interesting  to  philosophers  of  the  present,  day. 

II.  Jeremias  Horiwcii*  Angli  Opera  Posthuma:  unil  cum  Guii.  Crabtrai 
Obcn'ationibus  Coelcstibus;  nec  non  Joh.  Flamstedii  deTemporis  iEquatione 

•  Thii  iplendid  genius  was  bom  nt  Toxteaj,  in  Lancashire,  about  the  year  1619.  Fram  a  armi- 
in»r.scbooi;athecoanliy,he  w»  sent  to  Cunbridge,  where  be  tfieiit  wnu  Ume  b  ae«bmical 
(todies.  He  began  at  U  years  of  age  to  apply  to  tl»e  stn  l  v  of  astrr,f,oi:iy  ;  but  from  his  want  of 
books,  and  the  nu)dei»t4-  clrcumsLUiccs  of  Im  hthai,  be  coiiid  make  but  siaall  progmt  in  it.  Aboat 
Syeaisafterbeftoned  an  aoqaaintance  with  Mr.  Wm.  Crabtrn,  of  Broq^oo  near  Mmwhester 
who  Tvas  also  engaged  in  the  snme  ?t  j.!i;  s,and  \v:(h  whom  a  correspondence  was  carried  on  till  hia 
death.  Thi»  enodniaged,  yoiuig  H  c  r-  c  \  ui-sumcd  new  v  ig<»ur,  procured  other  booiu  and  inttromenta 
and  was  pursuing  bis  stndies  and  1  <  , .  tioos  with  gteat  assidui^,  when  hit  ptogiMs  was  tnddenly 
arrested  bjr  the  band  of  death,  the  3d  of  j«n.  l6iO.  in  the  ced  ywr .  f  at;r. 

What  we  see  of  hi*  writings,  ui  the  book  noticed  iu  this  article,  is  sutiicieut  to  siiow^  how  great  « 
lota  the  world  had  by  his  death.  He  had  just  fiidshed  bis  "  Venus  in  Sole  visa,"  ifiSp,  a  little  be* 
fefe.  ThiswaspubUsbedin  16£8,  by  Hevelius,  as  above  not-ceJ  Hi,  other  posthumous  works* 
or  rather  hit  imperfect  papers,  were  pnbtished  by  Dr.  WaUis,  ^  suted  m  the  article  aboire  with 
looK  acx»unt  of  his  hfe  j  in  which  we  find  he  first  asus-ts  and  promotes  the  Kqdarian  aMmiomy 
against  Uie  hypolbeus  of  UaaOterg  }  which  be  proves  to  be  inconsistent  with  itself,  and  1  iiher  agree- 
iqg  with  themy  nor  observations.  He  vindicates  Tycho  Brahe  fxom  some  objections  made  to 
bypotbetis,  and  gives  a  new  theory  of  the  moon  ;  to  wliicb  are  added  the  lunar  numbers  of  Mr. 
Fhmisteed.  There  are  also  extracu  finm  several  letters  between  him  and  Mr.  CnhtKe,  on  various 
astronomicarinatters}  with  a  catalogue  of  aatranoRucal  ofaaervatigas. 

There  arc  two  tiling;  particularly  which  will  perpetuate  the  menMiyaf  (bis  voy  exttaofdinary 
young  man.  The  one  is,  that  he  was  (he  first  penon  that  ever  predicicd  or  saw  the  pbnct  Vemis  h> 
the  Sim.  Thoogh  be  was  not  aware  of  the  great  uw  that  waa  to  be  ma  Jc  ol  a,  m  diseoveriog  the 
parallax  'i^t.^nc:  cfihe  sun  .and  planets,  yct  he  made  from  it  many  useful  obsetvttkms,  conectioof 
and  improvemcots  in  the  theoiy  of  the  motions  of  Venus.  Secondly,  his  new  theory  cf  lunnr  ora- 
tions }  wbidi  Newtonhimaelf  made  the  ground-work  of  aU  his  astronomy,  lelaiive  to  the  moon  1  and 
who  always  spoke  of  our  autbor  at  a  genius  of  tbe  first  order. 
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Difttriba,'  Numerlsqne  Liinaribus  ad  novum  Luiue  Systema  Horroccii.  Lond. 

An.  \(>7'2,  in  4to. 

Mr.  Horrox  was  also  the  author  of  that  excellent  tr;ict,  called  V'enus  in  vSole 
visa,  published  by  Hevdm§,  together  witli  his  Mercurms  in  Sole  visas :  who  if 
he  had  not  been  snatched  away  by  an  untimely  death  in  the  flower  of  his  age, 
would  by  his  industry  and  exactness,  which  accompanied  his  great  affection  for 
astronomy,  have  very  considerably  advanced  that  sdenoe.  Now  we  have  only 
left  lis  these  imperfect  papers,  digested  with  great  care  and  labour,  by  that 
learned  m:itliematicinn  Dr.  John  Wallis. 

III.  Marcelii  Malpighii  Phil,  et  Medici  Bononiensis  Dissertatio  Epistolicade 
FormaUooe  Pulli  in  Ovo :  Lond.         in  4to. 

This  exekdtation  of  Signor  Malpighi,  contains  an  account  of  his  having  dis- 
covered, that  in  fecond  eggs,  as  well  before  as  after  incubation,  the  first  rudi< 
ments  and  lines  of  the  principal  parts  of  the  chick  are  contuned  in  the  eggs ; 
whereas  5n  snbventaneous  or  addle  eggs,  instead  of  surh  a  formation,  tht  re  is 
found  notliing  but  an  unformed  globous  ash-coioured  body,  hke  a  mola.  Of 
these  prima  stamina  or  beginnings,  tliis  author  has  traced  the  progress,  by  ob- 
serving their,  changes,  after  incubation,  eveiy  six  hours,  for  the  first  two  days; 
and  after  that^  every  Id  or  24,  or  48  hours.  In  doing  which,  he  has  observed 
many  very  curious  and  remarkable  particulars,  especially  about  tl^  priority  of 
the  motion  of  the  heart  before  the  production  of  true  blood,  though  that  liquor, 
before  it  becomes  red,  be,  according  to  inm,  before  the  motion  of  the  heart; 
as  also  about  the  said  liquor  first  emerging,  viz.  witelijcr  it  be  a  simple  coiliqua- 
mentum,  or  a  liquor  vitalis,  or  a  sanguis  inohoatus:  concerning  which  lie 
asserts^  that  the  carina,  and  the  beginnings  of  the  head,  brain,  and  spinal 
marrow,  do  manifestly  app^r  before  the  collection  of  that  liquor,  and  its  mo- 
tion, and  rhnn^e  into  the  nature  of  blood. 

IV.  De  Menie  Humana  Libri  quatuor,  &c.  AutU.  J.  B.  du  ^mel,  P.  S.  L. 
Parlsiis,  An.  1672,  in  limo.  ■ 

The  learned  author  of  this  book  here  treats  of  the  nature,  powers,  functions, 
and  itmnortality  of  the  soul. 

Mr.  Isaac  Newtmis  Answer  to  some  Consideraihns  on  his  Doctrine  of  Light 
and  Colours :  as  printed  in  Number  80  0/*  these  Tracts.,      88,  p.  5084, 

At  the  perusal  of  the  coiisidcrations  you  sent  mc,  on  my  letter  concerning 
refractions  and  colours,  I  found  nothing  that,  as  I  conceived,  uught  not  witliout 
difficulty  be  answered.  And  though  I  find  the  considerer  somewhat  more  con- 
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cemed  for  an  hypothecs  than  I  eiqpected;  yet  I  doubt  not  but  we  have  one 
common  design;  I  mean  a  sincere  endeavour  after  knowledge,  without  valuing 
uncertain  speculations  for  their  subtleties^  or  despising  certainties  for.  their 

plainness :  nnH  on  confidence  of  this  I  mske  this  return  to  his  discourse.* 

Tfin  hrst.  thing-  that  offers  itself  is  less  Egreeable  to  me,  and  I  begin  with  it 
because  jt  is  su.  The  considererf-  is  pleased  to  repieliend  me  for  laying  aside 
tlte  thoughts  of  improving  qptics  by  rejiw;tions.  If  he  had  oUiged  me  by  a 
pnvate  letter  on  this  occa^on,  I  would  have  acquainted  him  with  my  successes 
on  the  trials  I  have  made  of  that  kind,  whu-h  I  sbull  now  say  have  been  less 
than  I  sometimes  expected,  and  perhaps  than  he  at  present  hopes  for.  But 
since  he  is  pleased  to  take  it  for  granted,  that  1  have  let  this  subject  pass  with- 
out due  examination,  I  shall  refer  him  to  my  former  letter4  by  which  that  con- 
jecture  will  appear  to  be  ungrounded.  For,  what  I  said  there,  was  in  Irespect 
of  telescopes  of  the  ordinary  construction,  signifying,  that  their  iin|nt>vraient  is 
not  to  be  expected  from  the  well-fi^unnp  of  frlasses,  as  opticians  have  im^^jined^ 
but  I  despriired  not  of  their  improvement  by  other  constructions ;  whicli  made 
me  cautious  to  insert  nothtog  that  might  intimate  the  contrary.  For,  although 
successive  refinetions,  that  are  all  made  the  same  way,  do.neoessarily  more  and 
mote  augment  the  errors  of  the  first  refraction,  yet  it  seemed  not  impoastble 
for  contrary  refractions  so  to  correct  each  other's  inequalities,  as  lo  make  Iheir 
difference  regolar ;  and,  if  tiiat  coidd  be  cnnvcniently  eRl-cted,  there  would  be 
no  further  difikulty.  New  to  this  end  I  examined  wnat  may  be  done,  not  only 
by  glasses  alone,  but  more  espedally  by  a  complication  of  divers  successive 
rnediums,  as  by  two  or  more  glasses  or  crystals,  with  water  or  some  other  fltud 
between  them ;  all  whidi  together  may  perform  the  office  of  one  glass,  espe* 
ciallv  of  the  object-glass,  on  whose  construction  the  perfection  of  the  instru- 
ment chiffiy  depends.  But  what  the  results  in  theory  or  by  trials  have  beet),  I 
lusy  possibly       ^  more  proper  occasion  to  declare. 

To  the  assertion  that  rays  ai-e  4es$  truly  reflected  to  a  point  by  a  concave 
than  refracted  by  a  convex,  I  cannot  assent ;  nor  do  I  understand,  that  the  focus 
of  the  latter  is  less  a  line  than  that  of  the  former.  The  truth  of  the  contrary  you 
will  rather  perceive  by  this  following  table,  computed  for  .such  a  reflecting  con- 
cave, and  refracting  convex,  on  supposition  that  they  iiave  equal  apertures,  and 
collect  par^lel  rays  at  an  equal  distance  from  their  vertex ;  which  distance  being 
divided  into  15000  parts,  the  diameter  of  the  concave  sphere  wOl  be  60000  of 

•  Which  discourse  was  thovujht  occdkss  to  be  here  printed  at  longih,  because  tlte  body  of  tluc 
amwer  are  to  be  inet  with  dw  chief  pmiculm,wbereia  the  au^^  (Ongiut} 

f  Mr.  Hook. 

j  FriDted  ia  ausiber  iO,  of  these  tracts. 


THIIiOIOVHICAX.  TJUKSACTIOMS. 


1» 


those  parts,  and  of  th«  convex  lOOOO;  supposing  the  sines  of  incidence  and 
refraction  to  be,  in  round  numbers,  as  2  to  3.  And  this  table  shows,  how  much 
(he  exterior  rays,  at  several  apertures,  &X\  short  of  their  principal  focus. 


The  Di 
of  tbeApertaare. 


betweea  tbe  verlax  and  the  rays 

Reflected.     '  Kefracicid. 


4000 
0000 
6000 
10000 


14966 
14924 
14665 
14787 


14865 

1-1449 

I3d99 

13475 
947» 


Tbeei 

rar  bjr 

Ref-ac'i')!:. 

8+ 

]35 

33 

951 

76 

1301 

135 

2525 

213 

5528 

By  this  you  may  perceive,  that  the  errors  of  the  refracthig  convex  ar^so  hx 
from  being  less,  that  they  are  more  than  sixteen  times  greater  than  the  like 
errors  of  the  reflecting  concave,  especially  in  great  apertures ;  and  that  without 
respect  to  the  heterogeneous  constitution  of  light.  So  that,  however  the  con. 
trary  stopposition  might  make  the  author  of  tliese  animndversions  reject  reflections, 
as  useless  for  the  promoting  of  optics ;  yet  1  must  tor  this,  as  well  as  other  con* 
aderatioDS,  prefer  tiiem  ia  the  theory,  before  refractions. 

Whether  the  parabola  be  more  difiicuU  to  describe  than  the  h}'perbola  or 
dlipsis,  may  be«  qiuere:  b  at  1  see  no  absolute  necessity  for  endeavouring  after 
any  of  their  descriptions.  For,  if  mrt;:ls  ran  he  t^round  tri!ly  splierical,  they 
will  bear  Great  apertures,  as  I  believe  men  w.ll  he  abli-  to  communicate  an 
exact  iwlish  10.  And  lor  dioptric  telescopes,  i  loU  yuu,  that  tlie  difficulty  con- 
sisted not  in  the  figure  of  the  glass,  but  in  the  diflbrmity  of  refractions :  which 
if  it  did  not,  1  could  tell  you  a  better  and  more  easy  remedy  than  the  use  of  the 
conic  sections. 

Thus  much  concerning  the  practical  pnrt  of  optics.  I  shall  now  takes  view 
of  the  considerations  on  my  tlieories.  And  those  consist  m  ascribing  aii  hypo- 
thesis to  me  which  is  not  mine ;  in  asserting  an  hypothecs,  which,  as  to  the 
principal  parts,  is  not  against  me;  in  granting  the  greatest  part  of  my  discourse 
if  explicated  by  that  hypothesis ;  and  in  denying  some  things,  the  truth  of 
which  wouH  have  nppeared  by  an  experimental  examination. 

Of  these  partlcniars  I  shall  discourse  in  order.  And  lirst  of  the  hypothesis, 
whicii  is  ascribed  to  me  iu  these  words:  "  But  gv&at  hi&  first  soppuMiiun^  tiiat 
light  ia  a  body,  and  that  as  many  colours  or  degrees  as  there  may  be,  so  many 
bodies  there  may  be ;  all  which  compounded  together  would  make  white,  &c." 
This  it  seems  is  taken  for  my  hypothesis.   It  is  true  that  inun  my  theory  I  argue 
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Uie  corporeity  ot"  light  j  but  I  do  it  witlvout  any  absolute  po&itiveness,  as  the 
word  perhaps  intimates;  and  make  it  at  most  but  a  veij  plausible  conaeqoeaoe 
of  the  doctrine,  and  not  a  fundanientat  supposition,  nor  so  much  as  any  part  of 
it;  which  was  wholly  comprehended  in  the  precedent  propoaitions.    And  I  some- 
v.lin.f  '.vondcr  l:ow  tlie  cbjertor  could  imagine,  that  when  I  had  asserted  the 
theory  With  the  greatest  rigour,  I  should  be  so  forgetful  as  afterwards  to  assert 
the  fimdameiital  supposition  itsdf  with  no  more  than  a  perhaps.   Had  t  intended 
any  such  hypothesis  I  should  somewhere  have  explained  it.   But  I  knew  that 
the  properties  which  I  declared  of  light,  were  in  some  measure  capable  of  being 
explicated,  not  only  by  that,  but  by  rrtrmy  other  mechanical  hypotheses.  And 
therefore  T  chose  to  decline  ihem  all,  and  to  speak,  of  light  in  general  terms, 
consideruig  it  abstractly,  as  something  or  other  propagated  every  way  in  straight 
lines  from  luminous  bodies,  without  determining  what  that  thing  is;  whether  a 
confused  mixture  of  diflbrm  qualities,  or  modes  of  bodies,  or  of  bodies  them> 
selves,  or  of  any  virtues,  powers,  or  beings  wh^it^ocver.    AnJ  H  r  the  same  rea- 
son I  chose  to  speak  of  colours  according  to  the  intormation  of  our  senses,  as  if 
they  were  qualities  of  light  without  us.    Whereas  by  that  hypothesis  I  must 
lia\  e  considered  them  rather  as  modes  of  sensation,  excited  in  the  mind  by 
various  motions,  figures,  or  sizes  of  the  corpuscles  of  light,  making  various  me- 
chanical impressions  on  the  organ  of  sense ;  as  I  expressed  it  in  that  place, 
where  I  spake  of  the  corporeity  ofrt2;ht. 

But  supposinp;  I  IukI  propounded  that  hypothesis,  I  understand  not,  why  the 
oil  lector  should  so  mucii  endeavour  to  oppose  it.  For  certainly  it  has  a  much 
greater  affinity  with  his  own  hypothesis,  than  he  seems  to  be  aware  of ;  the 
vibrations  of  the  aether  being  as  useful  and  necessary  in  this  as  in  his.  For  assum- 
ing the  rays  of  light  to  be  ?it!:i1!  bodies,  emitted  every  wny  from  shininn-  sub- 
stance?, those,  when  they  i;n[):ngc  on  :u;y  rclrar'tmg  or  reflecting  superficies, 
must  as  necessarily  excite  vibrations  in  the  fciher,  as  sstones  do  m  water  when 
thrown  into  it.  And  supposing  these  vibrations  to  be  of  several  depths  or 
thicknesses,  accordingly  as  they  are  excited  by  the  said  corpuscular  rays  of 
various  sizes  and  velocities ;  of  what  use  they  will  be  for  explicating  the  manner 
of  i^flecfton  and  refraction,  the  prodtiction  of  heat  by  the  sun  beams,  the 
emission  of  Uplit  Irom  burning,  pulriiying,  or  other  substances  whose  parts  are 
vehemently  agitated,  the  pli^niomena  of  thm  transparent  plates  and  bubbles,  and 
of  all  natural  bodies,  tlie  manner  of  vision,  and  the  difference  of  colours,  as 
also  thdr  harmony  and  discord;  I  shall  leave  to  their  consideration,  who  may 
think  it  worth  their  endeavour  to  apply  this  hypothesis  to  the  solution  of  ph»- 
notnena. 

In  tlie  second  place,  I  told  you  that  the  objeclur  's  hypotliesis,  ai  to  tliefunda* 
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wentiil  part  nf  it,  is  not  against  me.  Tliat  fundamental  '^nppo'^if  ^on  That 
the  i^jrts  ol  bodies,  when  briskly  agitated,  do  excite  vibraliuuH  in  llic  acUicr, 
winch  are  propagatetl  every  way  from  those  bodies  in  straight  lines,  and  cnuse  a 
sensation  of  light  by  beating  and  tbshing  against  the  bottom  of  the  eye,  sonic- 
thing  after  the  manner  that  vibrations  in  t!ie  air  cause  a  sensation  of  sound  by 
beating  3p;ainst  the  org-ans  of  hearinp;."  Now  the  most  free  and iiaturri'!  appliM- 
tion  of  this  In  potlicsi?,  to  the  oliTtiun  of  pbajnomena,  I  take  to  be  tins :  that  the 
agitated  parts  of  bodies,  accortimg  to  then-  sei-eral  azes,  figures,  and  motions, 
do  excite  vibrations  in  tJie  sether  of  vaiious  depths  or  sizes,  whirfi  being 
promiscuonsiy  prop^ated  through  tliat  medium  to  our  eyes,  cftect  in  us  a  sensa- 
tion of  light  of.a  white  colour ;  but  if  by  any  means  those  of  unctjual  sizes 
be  scparnted  from  one  another,  the  larirpst  beget  a  5.onsation  of  a  red  colour,  Ih'^ 
If^t  or  shortest  of  a  deep  violet,  and  the  iutcmicdiyte  one*  of  iirtcrmcdutc 
colours;  much  after  the  manner  that  bodies,  acconling  to  tlifir  several  sizes, 
shapes,  and  motions,  excite  vibrations  in  the  air  of  various  sizes,  which,  ac- 
cording to  those  sizes,  make  several  tone;*  in  sound  :  th;U  the  largest  vibrations 
are  best  able  to  oYcrc(>ine  the  res!?tyncc  of  a  refmctinri;  SLipcrficies,  and  so  break. 
tliroogUit  with  the  least  rch-aaion^  vvheueethe  vil)rations  of  several  sizes,  that  is, 
the  ra)-s  of  several  colours,  which  are  blended  together  m  ligbt,  must  be  parted 
from  one  another  by  refraction,  and  so  cause  the  pha^nomena  of  prisms  andxither 
Tcfracting  substances :  and  that  it  depends  on  tlie  thickness  of  a  thin  transparent 
plate  or  bubble,  u  hctliem  vibration  shall  be  reflected  at  Its  further  sii})CrficieS;,  or 
transn)ittcd  ;  so  tliat  ;i  .  v>rchng  to  the  mnnber  of  vibrations,  interceding  the  two 
s«pei  ficie«,  tlicy  may  be  reflected  or  transmitted  for  many  successive  thicknesses. 
And  since.tbe  x'ibraUons  which  make  blue  and  violet,  are  supposed  sliorter  than 
those  which  make  red  and  yellow,  they  must  be-reflected  at  a  less  thickness  of 
the  plate.:  which  is  ■sufficient  to  expl-mtc  the  ordinary  phaenomena  of  those 
plates  or  biibl^lrs,  and  also  of  all  iiatiu^  botties,  wlioec  parts  are  like  so  many 
fragments  of  ^uch  plalcs>. 

These  seem  to  be  the  most  pbiu,  genuine,  and  necessary  conditiotis  of  this  hy- 
pothesis: and  they  agree  so  justly  with  my  theory,  that  if  the  aniraadversor 
tliinkfitto  apply  them,  he  need  not  on  that  accrxirit  (^prehend  a  divorce  fron> 
it.  But  vet 'now  lie  v,  HI  (lefrtid  it  from  otl:rr  dirtkulties  i  know  not.  For  to 
me  tiie  tundamcutul  supposition  itself  seems  nnpossihlc-;  namely,  that  the  wave$ 
or  Vibrations  of  any^uid  can,  like  the  rays  of  light,  be  propogated  in  fetraight 
hnes,  without  a  continual  and  very  extravagant  spreading  and  bending «very  way 
into  the  quiescent  medium,  where  they  are  terminated  by  it.  I  mistake  if  there 
be  not  both  experiment  and  demonstration  to  the  contmry.  And  as  to  the 
other  two  or  tliree  hv'pothcses  which  he  mention^,  I  had  ratlier  believe  them 
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subject  to  the  like  difficivities,  ti)an  suspect  tiic  animadvcrsor  should  select  the 
worst  for  his  own. 

What  I  have  said  of  thi.s  tnay  be  easily  applied  to  all  other  mechanical  hypo* 
theses,  in  which  Hglit  is  suppose!  t  >  be  caused  by  any  pression  or  motion 
whatsoever,  excited  in  llie  rctlier  by  ilie  agitated  parts  of  luminous  bodies.  For 
it  seoiiis  impossihie  Uin*  any  of  those  motions  or  pressions  can  be  propagated  in 
straiglit  lines  uithoiu  liie  like spreatliiig  every  way  into  the  shadowed  medium  on 
which  they  border.  But  yet,  if  any  man  can  think  it  possibic,  he  must  at  least 
allow,  that  those  motions,  or  endeavours  to  motion,  caused  in  the  aether  by  the 
several  parts  of  any  lucid  body,  that  difter  in  size,  figure,  and  agitation,  must 
necessarily  be  unequal :  whidi  is  ctiough  to  denominate  light  an  a^regate  of 
dttForm  rays,  acconling  to  any  nt"  these  hypotheses.  And  if  those  origmat 
inequalities  may  suffice  to  dtflcr  the  rays  in  colour  and  refrangibility,  I  see 
110  reason  why  they  that  adtiere  to  any  of  those  hypotheses,  should  seek  foi- 
other  causes  of  these  effects,  unless  (to  use  the  ob|ector*s  argument)  they  will 
multiply  entities  witliout  necessity. 

The  third  thing  to  be  eonsiilered,  is  the  conditions  of  the  animadversor's 
concessions,  which  is,  that  I  would  explicate  my  theories  by  his  hypothesis: 
and  it"  1  could  comply  with  hun  m  that  point,  there  would  be  little  or  no  ciiffer- 
ence  between  us.   For  he  grants,  that  without  any  respect  to  a  liirterent  inci- 
dence of  rays  there  are  ditferent  refractions ;  but  he  would  have  it  explicated^ 
sot  by  thediflferent  refrangibility  of  several  ra  .  s,  l  at  by  the  splitting  and  rarefy- 
ing of  ethereal  pulses.    He  grants  my  third,  fourth,  and  sixth  propositions ; 
the  Fen?c  of  which  is,  that  uncompounded  colours  are  nnchnngerible,  and  that 
compounded  ones  are  changeable  only  by  resolving  them  into  the  colou?-^  of 
which  they  are  compounded ;  and  that  all  the  clianges,  which  cau  be  wrouglu  in 
colours,  are  effected  only  by  variously  mixing  or  parting  them :  but  he  grants  them 
on  condition  that  I  will  explicate  colours  by  the  two  ndes  of  a  split  pulse,  and 
"^o  make  but  two  species  of  them,  accounting  all  other  colours  in  the  world  to 
be  but  various  degrees  and  diluting^;  of  those  two.    And  he  further  grnnts,  that 
whiteness  isprotluced  by  the  convention  of  colours;  but  then  I  must  allow  it  to 
be  not  only  by  mixture  of  those  colours,  but  by  a  farther  uniting  ot  the  parts  of 
the  ray  supp(^  to  lie  formerly  split. 

If  I  would  pix}oeed  to  diamine  these  his  explications,  I  think  it  would  be  no 
difficult  matter  to  show  that  they  are  not  only  insufficient,  but  in  some  respects, 
to  wr-  rit  •lea<5t,  nninteliigible.  For  though  it  he-  ca^y  to  mnrelve  how  motion 
may  be  dilated  and  spread,  or  how  parallel  mulions  may  become  diverting,  yet 
I  understand  not  by  what  artifice  any  linear  molioh  can,  by  a  refracting  super- 
iEicies,  be  infinitely  dilated  and  rarefied,  so  as  to  become  superficial ;  or  if  that  be 


TOt.  VII.] 


fUILOSOPHICAL  TBAKSACTIOKS. 


^9 


su]>posed,  yet  I  understand  as  little,  why  it  should  be  split  at  so  small  an  angle 
only,  and  not  rather  spread  and  dispersed  liirougli  the  whole  angle  of  refiaction. 
And  further,  though  I  can  easily  imagine  how  unlike  motions  may  cross  one  an- 
other ^.  yet  I  cannot  well  conceive  how  they  should  coalesce  into  one  uniform 
motion,  and  then  part  again,  and  recover  their  former  unlikeness ;  notwithstand- 
ing that  I  conjecture  the  ways  hv  which  the  nnimri  Jversor  may  endeavour  to 
explain  it.  So  th.it  the  direct,  utv.form,  and  undisturbed  pulses  shonld  be  sph't 
and  disturbed  by  refraction ;  aad  yet  the  oblique  and  disturbed  pulses  persist 
without  splitting  or  farther  disturbance  by  following  refractions,  is  to  me  as  unin* 
teUigible.  And  there  is  as  great  a  difficulty  in  the  number  of  colours,  as  you 
will  see  hereafter. 

Bat  whatever  be  tlie  advnnta^e?  or  disadvantiges  of  this  hypothesis,  I  hope  I 
may  be  excused  from  taking  it  up,  since  I  do  not  think  it  needful  tr>  explicate 
my  doctrine  by  any  hypuiliet.is  at  all.  For  if  light  be  considered  abstractedly 
without  respect  to  any  liypotliesis,  I  can  as  easily  conceive,  that  the  several 
parts  of  a  shining  body  may  emit  rays  of  diffi;rent  colours  and  other  qualities,  of 
all  which  light  is  constituted,  as  that  the  several  parts  of  a  fiilse  or  uneven  string, 
or  of  unevenly  ag^itated  water  in  a  brook  or  cataract,  or  the  several  pipes  of  -n 
orgrin  inspiretl  all  at  once,  or  all  l!ie  variety  of  sounding  bodies  in  the  world 
together,  should  produce  sounds  of  several  tones,  and  propao;ate  them  tiirough 
the  air  confusedly  intermixt.  And,  if  there  were  any  natural  bodies  that  could 
reflect  sounds  of  one  tone,  and  stifle  or  transmit  (hose  of  another,  then,  as  the 
echo  of  a  confused  aggregate  of  all  tones  would  be  tliat  particular  tone,  which 
the  echoiTtjr  body  is  disposed  to  reflect;  so,  since,  even  by  the  ammadversor*S 
concessions,  there  are  bodies  a])t  to  reflect  ni\s  of  one  colour,  and  stifle  or 
transmit  those  of  another ;  I  can  as  easily  conceive  that  those  bodies,  when 
illuminated  by  a  mixture  of  alt  colours,  must  appear  of  that  colour  only  which 
they  reflect. 

But  when  the  objector  would  insinuate  a  difficulty  in  these  things,  by  allud- 
ing to  sounds  in  the  string  of  a  musical  instrument  before  percussion,  or  in  the 
air  of  an  organ  bellows  before  its  arrival  at  the  pipes;  I  must  confes?,  I  under- 
stand it  as  little,  as  if  one  had  spoken  of  light  in  a  piece  of  woo  1  before  it  be 
set  on  fire,  or  ■  in  the  oil  of  a  lamp  before  it  ascend  up  the  match  to  feed  the 
flame. 

You  see  therefore,  how  much  it  is  beside  the  business  in  hand,  to  dispute 

about  hypotheses.  For  which  reason  I  shall  now  in  the  last  place  proceed  to 
abstract  the  dilhculties  in  tlie  animadversor's  discovirse,  and,  without  having  re- 
gard to  any  hypothesis,  consider  them  in  general  terms.  And  they  may  be  re- 
duoed  to  these  3  queeries: 

B  2 
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1.  Whellicr  tlie  unecjual  refractions  fnnde  wiliionl  rc^pcf  t  lo  nr.y  inequality 
oi  incidence,  be  caused  by  the  dilierenl  retrangibiiity  o{  icvcriil  rays  j  ov.by  tUa 
splitting,,  breaking,  or  dissipating  the  saijne  ray  into  diverging  parts} 

a.  Whc^thcr  Ihei-c  be  n\orc  than  two  sorts  of  colours  ? 

3.  Whether  ivhiteuess  be  a  mixture  of  all  colours? 

The  lir^t  of  tlicji"  qn;T?ries  you  may  find  already  determined  by  an  experiment 
in  mv  I'-rnKT  letter;  the  design  of  '.vliirh  wns  to  ,sho\v,  that  the  length  of  tli-? 
calourcd  irii  'ge  proceeded  not  from  any  ujievciinc&i  in- the  glass,  or  any  other- 
contingent  irregukirity  in  the  refractions.  Amongst  other  irregularities,  I 
know  not  what  i$  more  obvious  to  suspect^  than  a  fortuitous  dilating  and 
spreading  of  light,  after  some  sudi  manner  as  Descartes  has  described  in  his 
spthereal  refractions,,  for  explicating  the  tail,  of  a  comet;  or  as  the  animadversor  • 
now  siipy>osep  to  be  cftected  by  the  splitUne:  and  rarefying  of  .his  a*t-lierea!  pulsc'. 
And.  to  prevent  the  sujipicioij  of  auy  such  inegidiirities,.  I  told  you  that  I  rc- 
frapted  the  light  contrary  wise  with,  two  prisms  successively,  to  destroy  thereby 
the  regular  eflects  of  the  iirst  prism  by  the  second,  and  to  discover  the  irregular 
effects  b)'  augmenting  them  with  iterated  refractions.  Now,  amongst  other- 
irregularities,  if  the  first  prism  had  si)read  and  dissipated  every  ray  into  an  in^* 
.  definite  number  of  diverging  parts,  the  scrond  should,  in  like  manner,  havo 
Spread  and  dissipated  every  one  of  those,  ports  into  a  further  indeliniie  numbcry 
thereby  the  images  would  h;ive  been  still  .more  dilated,  contrary  to  tlie  event,; 
And  this  ought  to  have  happened,  because  those  linear  diverging  parts  depend 
QOt  on  OHQ  another  for  thfs  manner  of  their  refraction,  but  are  every  one  of  thcml^ 
as  truly  and  completely. rays  as  tlie  whole. was,  before  its  incidence;  as. may  ap^ 
pcnr  by  intercepting  them  severally. , 

Tiie  reasonableness  of  ilub  proceeding  will  perhaps  better  appear  by  acquaint- 
ing you  mtix  this  further  circumstance.  I  sometimes  placed  the  second  prism 
in  a  position  trauverse  to  the  first,  on  design  to  try  if  it  would  make  the  long 
image  become  four-square, .  by  refractions  crossing  those  that  had  drawn  llie  - 
roun.d  image  into a^ long  one.  For  if,  amongst  other; irregularities,  there* 
fraction  of  the  first  pri'^m  fl!<!,  by  splitting,  dilate  a  linear  my  into  a  superfu  iriiy 
the  cross  refractions  of  that  si  cojid  pnsin  uu|;ht,  by  .fuithcr  splitting,  to  cii'ntti 
and  draw  tlia.t  superticial  ray  intp  a  pyramitlij.solid.  But,  upon  tnai,  1  found  jt 
othenvise;  the  image  being  as  regularly  oblong  as  before,  and  inclined  to  botli 
the  prisms  ab  an  angle  of  45  degrees.. 

I  trie^l  also  all  other  positionsi  of  the  eeoondfrism,.  by  tumir.g  the  ciuls  aboub 
its  middle  part;  find  in  no  case  could  obser\c  any  such  irregularity.  The  images 
vas  ever  ^ike  tOtcUucd  to  both  prisms,  its  breadth  answering  to  the  snn'5  dia<i- 
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meter,  and  itslengtfi  b<^ing  grciti  r  or  less  accordingly  as  the  refractions  more 
or  Jcs*  agre^,  or  contradictetl  one  another. 

And  by  these  observations,  since  the  breadth  of  the  image  was  not  augmented 
by  the  cross  refraction  of  the  second  prism,  that  refraction  must  have  been  per- 
fornned  without  any  splitting  or  dilating  of-  the  ray ;  and  therefore  at  least  the 
light  inc  ufcnt  on  that  prism,  must  be  g-rantal  an  aggregate  of  rays  unequally  re- 
frangible !u  my  sc1^1e.  And  ^iiice  the  imaLrc  was  equally  inclined  to  both  prisms^ 
aud  consetjuciHly  the  renaciions  alike  in  both,  it  argues  that  tliey  were  per- 
formed according  to  some  constant  kw  without  any  irregularity. 

To  determine  the  second  qasere,  tlie  animadvcrsor  refers  to  an  experiment, 
made  with  t^vo  wedge-like  boxes,  recited  in  the  Micrography  of  the  ingenious 
Mr.  Hook,  observation  lo,  page  73  ;  the  design  of  which  was,  to  produce  all 
colours  out  of  a  mixture  of  two.  But  there  is,  I  conceive,  a  rlonble  defect  in 
this  nistance.  For  it  ap[>ears  not,  that  by  this  experiment  ali  colour.,  can  be 
produced  out  of  two;  and,  if  tbey  could,  yet  the  inference  would  hot  follow. 

That  all  colours  cannot  by  that  experiment  be  produced  out  of  two,  will  ap- 
pear by  considering,  that  the  tinctnrc  of  aloes,  whidi  afforded  one  of  those 
colours,  was  not  all  over  of  one  unirorn  colour,  but  appeared  yellow  near  the 
olgc  of  the  box,  nnd' red'at  otlitT  p'nces  where  it  was  thicker :  affording  al! 
variety  of  colours  from  a  pale  yellow  to  a  deep  red  or  srarlet,  acconlino-  to  the 
various  thickness  of  the  liquor.  And  so  the  solution  of  copper,  wlacii  attbrded 
the  other  colour,  was  of  various  blue  and  indigoes.  So  that,  instead  of  two 
ooldursy  here  ,h  a  great  variety  made  use  of  for  the  production  of  all  othcre. 
Tjluis,  for  iu'itflncp,  to  prod ucc  all  ^ort?  of  greem,  the  several  degrees  of  yellow 
and  p  ile  blue  must  be  mixed,-  but  to  compound  purples,  the  scarlet  and  deep blue, 
iire  to  be  theingredients. 

Now  if  the  animadVersor  contend,  th'at  all  the  reds  ami  yellows  of  tiie  one 
liquor,  or  blue  and  indigoes  of  the  other,  are  only  various  degrees  and  dilutings 
of  the  same  colour,  and  not  divers  colours,  that  is  a  begging  of  the  question  : 
And  I  .should  as  soon  grant,  that  tlie  two-thirds  or  sixths  in  music  are  but 
several  dcn  rees  of  the  s;u«c  sound,,  and  not  divers  sounds.  Certainly  it  is  much 
better  to  believe  ovir  senses,  mfonnmg  us,  that  red  and  )  c!lo\v  arc  divers  colour?!,- 
and  to  make  it  a  philosophical  ijuxre,  wliy  the  same  liquor  does,  according  to 
its  various  thickness,  appear  of  tliose  divers  colours,  than  to^ suppose  them  to 
1*  the  same  colour  because  exhibited  hy  the  same  Kquor  ^  For,  if  that  were  a. 
sufficient  re.T«r,n,  then  blue  and  yellow  must  also  be  the  same  colour,  since  they 
are  both  exlnbitcd  by  the  siime  tincture  of  nephritic  \voc>d  But  that  they  are 
divers  colours,  you  will  more  fully  understand  by  the  reason,  which,  in  my 
jodgmcnt  is.  this ;  Thcnincture  of  alo<3  is  cjuai.fied  to  iransjait  most  easily  Uw. 


^2  nilLOSOPHICAL  TRAKS ACTIONS.  [aKNO  1 672. 

rays  indued  with  red,  most  difficultly  the  rays  indued  witli  violet,  and  with  in- 
termediate degrees  of  facility  the  rays  indued  with  intermediate  colours.  So 
that  where  the  liquor  is  very  thin,  it  may  suffice  to  intercq>t  most  of  the  violet, 
nnd  yet  ti  ansmit  most  of  the  otliei' colours;  all  which  together  must  oompouud 

a  middle  colour,  that  is  a  faint  yellow.  And  where  it  is  so  much  thicker,  as 
also  to  intercept  most  of  the  blue  and  green,  die  remaining  green,  yellow,  and 
red,  it  must  compound  an  orange.  And  where  tlie  thickness  is  so  great,  that 
scarcely  any  rays  can  pass  through  it  besides  those  indued  with  red,  it  must  ap- 
pear  of  that  colour,  and  tliat  so  much  the  deeper  and  obscurer,  by  how  much  the 
liquor  is  thicker.  And  the  same  may  be  understood  of  the  various  degrees  o£ 
blue,  exhibited  by  the  sohition  of  copper,  by  rcasofi  of  its  dif^position  to  inter>- 
ce|»t  red  mo^t  easily,  and  transmit  a  deep  blue  or  iudigo  colour  most  freely. 

But  supposing  (hat  all  colours  might,  according  to  this  experiment,  be  pro- 
duced out  of  two  by  mixture ;  yet  it  follows  not,  that  those  two  are  the  only 
original  colours,  and  that  for  a  double  reason.  First,  because  those  two  are 
not  tlicmst:!vcs  oi-ipinal  coloars,  luit  compounded  of  othors ;  (here  being  no 
liquor  any  ot'iiei-  body  ui  nature,  wliose  colour  in  day  ligiit  is  wholly  un- 
compounded.  And  tiicuj  because,  tliough  those  two  were  original,  and  all 
Others  might  be  compounded  of  them,  yet  it  follows  not  that  they  cannot  be 
otherwise  produced.  Fdr  I  said  that  they  had  a  double  origin,  the  same  colours 
to  sense  being  in  some  cases  compounded,  and  in  others  unoompounded ;  and 
sufficiently  d<jcl:ii  eil  in  my  third  nnd  fotirth  proposition?,  and  in  the  conclusion, 
by  \vh::t  properties  the  one  rriiglit  be  known  am'  'i'stingui^liOi'l  ironi  the  otlier. 
But,  because  1  suspect,  by  some  circunisianccs,  uiai  tiie  distinction  might  not 
be  rightly  apprehended,  I  shall  once  more  declare  it,  and  further  explain  it  by 
examples. 

That  colour  is  primary  or  original,  which  cannot  by  any  art  be  changed,  antl 

vbosc  rays  are  alike  refrangible ;  and  that  compounded,  which  is  changeable 
into  otlier  colours,  and  whose  rays  are  not  alike  relrangiljle.  For  instance,  to 
know  wiiether  the  colour-  of  any  green  object  be  compoundai  or  not,  view  it 
through  a  prism,  and  if  it  appear  confused,  and  the  edges  tinged  with  blue, 
yellow,  or  any  variety  of  other  colours,  then  is  that  green  compounded  of  such 
colours  as  at  Its  edges  en^  rge  out  of  it:  but  if  it  appear  distinct,  and  well  de- 
fined, and  entirely  green  to  the  very  edges,  without  any  other  colours  emerg- 
ing, it  is  of  an  original  and  unromponnded  j^een.  In  like  manniT,  if  a  rc- 
fracie<l  beam  of  light,  being  cast  on  a  wiute  wall,  exhibit  a  green  colour,  to 
know  whether  that  be  compounded,  refract  the  beam  with  an  interposed  prism  ; 
and  if  you  find  any  diffbrmity  in  the  refractions,  and  the  green  be  transformed 
into  blue,  yellow,  or  any  variety  of  other  colours,  you  may  conclude  that  it 
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was  compounded  of  tho«c  which  emerge:  but  if  the  refraction^;  he  nniform,  and 
the  green  pi.^rsist  without  any  change  of  colour,  then  is  it.  origr.kil  and  uncoin- 
potindod.  And  the  reason  why  I  call  it  so,  is,  because  a  green  indued  with 
such  propertiea  cannot  be  produced  by  any  mixing  of  other  colours. 

Now,  if  two  green  objects  may  to  the  naked  eye  appear  of  the  same  colour, 
and  vet  one  of  them  through  a  prism  seem  conftised  and  variegated  with  other 
colours  at  the  edges,  anH  the  other  distinct  and  entirely  green  ;  or,  if  there  may 
be  two  beam?  of  hi^l it,  which  frilling  on  a  white  wall,  do  to  the  naked  eye  exhi- 
bit the  same  green  colour,  and  yet  one  of  them,  when  transmitted  through  a 
prism,  be  uniformly  and  regularly  refracted,  and  retain  its  colour  unchanged, 
and  the  other  be  irregularly  refracted  and  made  to  divaricate  into  a  multitude  of 
other  colours;  I  suppose  these  two  greens  will  in  both  cases  be  p-antcd  of  a 
different  origin  and  constitution.  And  if  by  mixing  colom  s  a  green  cannot  be 
compounded  with  the  properties  of  the  uncliangeiible  green,  i  think  I  may  caU 
tliatan  unoompounded  colour,  especially  since  its  rays  are  alike  refrangible,  and 
uniform  in  all  respects. 

The  same  rule  is  to  be  observed  in  e^imining,  whether  ret?,  rmnge,  ydlov,% 
Wne,  or  any  other  colour,  be  compounded  or  not .  Atid,  by  the  way,  since  all 
white  objects  through  the  prl$m  appear  contused,  and  terminated  with  colours, 
whiteness  most,  according  to  this  distinctiwi,  be  ever  compounded,  and  that  the 
most  of  all  colours,  because  it  is  the  most  confused  and  changed  by  re- 
fractions. 

From  licnce  I  mnv  tnke  occasion  to  communicate  a  way  for  the  improvement 
of  micioscipcs  by  retraction.  The  way  j«,  by  tlluminaling  the  object  in  a 
darkened  room  with  light  of  any  convenient  colour  not  too  much  compounded ; 
for  by  that  means  the  microscope  will,  with  distinctness,  bear  a  deeper  charge 
and  larger  aperture,  especially  if  its  constructbn  be  such  as  I  may  hereafter  de- 
scribe   for  the  advftntage  in  ordinary  microscopes  will  not  be  «o  sensible. 

There  r<^ntni  mow  the  third  quaere  to  be  considered,  which  is,  whcthcr 
whitenessbe  an  unitorm  colour,  or  a  dissimilar  mixture  of  all  colours?  The  ex- 
periment which  I  brought  to  decide  it,  the  ammadversor  thinks  may  be  other- 
wise explained,  and  so  concludes  nothing.  But  he  might  easUy  have  satisHcd 
himself  by  trying  what  wor.Ul  be  the  result  of  a  mixture  of  all  colour?.  Ami 
that  very  ex  peri  me!it  might  have  satlsficf!  him.  If  he  hnd  pleased  to  exntiiii^.e  it 
by  the  various  ciicmnsuaces.  One  circumstance  I  tliere  declared,  of  wiiicti  1 
see  no  notice  taken ;  and  it  is,  that  if  any  colour  at  the  lens  be  intercepted,,  the 
whiteness  will  bedianged  int^  tlie  other  colours :  if  nil  the  colours  but  red  be 
intercepted,  that  red  alone,  in  the  concourse  or  crossing  of  the  rays,  will  not 
constitute  whiteness^  but  continues  as  much  red  as  before ;  and  so  of  the  othev 
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colours.  So  that  the  bu«hie$i  is  not  oiil)'  to  show,  haw  rays,  which  before  the 
concourse  e!ihibit  colours,  do  in  the  concourse  exhibit  white;  but  to  show, 
how  in  the  same  place,  where  the  several  sorts  of  rays  apart  exhibit  several 
colours,  a  contusion  of  all  together  make  white.  For  instance,  if  red  alone  be 
first  ti-ansmitfcd  to  the  pnper  at  llie  place  of  concourse,  and  then  the  other 
CdloiU'S  be  let  fall  on  that  rn],  the  qacslion  will  be,  wlirtli-r  they  convert  it 
into  while,  by  mixing  with  it  only,  a*  blue  taliuig  on  ycJiow  light  is  supposed 
to  compound  green  ;  or,  whether  there  be  some  further  cliange  wrought  in  the 
colours  by  tlieir  mutual  acting  on  one  another,  until  like  contrary  peripatetic 
quahties,  they  become  assimilated.  And  he  that  shall  explicate  tin's  last  ease 
mechanically,  must  conquer  a  double  imjjo.sslbillf}'.  He  nnist  first  show,  that 
many  unlike  motions  in  a  fltiitj  can  by  clashing;,  so  act  on  one  another,  atifl 
change  each  other,  as  to  beconic  one  unitbrni  muiion ;  and  tiicn,  that  a  uni- 
form motion  can  of  itself,  witliout  any  new  une<]ual  impressions,  depart  into  a 
great  variety  of  motions  regularly  unequal.  And  after  thift  he  must  further  tell 
me,  v\  hy  all  objects  appear  not  of  the  same  colour,  that  is,  why  their  colours  in 
the  air.  v.ltere  tlie  nt',  t!in1  convpy  them  every  wny  nrc  confu*=e<'l!y  niiMcd,  do 
not  as;»imilate  ouc  aooihci*  and  became  uaifurin^  before  Lliey  arrive  at  the 
spectatoi-^s  eye  ? 

Bat  if  there  be  yet  any  doubting,  it  is  better  to  put  tlie  event  on  further  dr  • 
cumstanc^s  of  the  experiment,  tlian  to  acquiesce  in  the  possibility  ofany  .hypo> 
fhetical  explicadon.  As,  for  instance,  by  try-ing,  what  will  be  the  apparition  of 
these  colours  in  a  very  quick  consecution  of  one  anotlicr.  And  this  may  be 
easily  performed  by  the  rapid  gyration  of  a  wheel  with  rnam  spokes  or  cogs  in 
its  perimeter,  whose  interstices  and  thicknesses  may  be  equal,  and  of  such  a 
size,  that,  if  the  wheel  be  interposed  between  the  prism  and  the  white  con* 
course  of  the  colours,  one  half  of  the  colours  may  be  intercepted  by  a  spoke  or 
cog,  and  the  other  half  pass  throci  h  an  interstice.  The  wh^l  being  in  tliis 
posture,  you  may  fir-^t  turn  it  slowly  about,  to  see  vM  tlic  (Colours  fall  ?nr- 
ccs^ivcly  on  ihe  same  place  of  the  pnper,  held  at  tlieir  aforctaid  concuiu-se ;  and 
if  you  tiieu  accelerate  its  gyration,  until  the  consecution  of  those  colour*  be  so 
quick,  that  you  cannot  distinguish  them  severally,  the  nesulting  colour  will  be  a 
whiteness  perfectly  like  that,  wlvich  an  unrefiticted  beam  of  light  exhibits,  when 
in  like  manner  successively  ititermpted  by  the  spokes  or  cogs  of  that  circulating 
wheel.  And  that  this  wliiteiicss  is  produccti  hy  a  successive  intermixture  of  the 
coloir  s,  witlioiit  ilicir  being  assimilated,  or  xetluccd  to  any  uniformity,  is  cer- 
tainly beyond  ail  doubt,  unless  thiogs  that  exist  not  at  the  same  time  may  uot- 
(Withstanding  acton  one  anotlicr. 
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There  arc  yet  other  ctrcumstances  by  which  the  triUli  might  have  been  de^ 
dded,  .as  by  viewing  the  white  concourse  of  the  colours  through  another  prism 
placed  close  to  the  eye,  by  whose  refraction  that  whiteness  may  appear  again 

transformed  into  colours  ;  and  then,  to  examine  their  origin,  if  ati  a'^sistant  in- 
tercept any  of  the  colours  at  the  leiii  betbre  thtir  arriv.Al  thi"  whiteness,  the 
same  colours  will  vanish  from  amongst  those,  into  wluch  ttiat  whiteness  is  con- 
verted by  the  second  prism.  Now  if  the  rays  whidi  disappear  be  the  same  mth 
those  that  are  intercepted,  then  it  must  be  acknowledged,  that  the  second 
prism  makes  no  new  colours  in  any  rays  which  were  not  in  them  before  their 
concourse  at  the  paper.  Which  i?  a  plain  indication,  that  the  rav?  of  several 
colours  remain  distinct  from  one  another  in  the  whiteness,  and  that  from  their 
previous  dispositions  are  derived  the  colours  of  the  second  prism.  And,  by 
the  way,  what  is  said  of  thdr  colours  may  be  applied  to  their  refrangibility. 

The  aforesaid  wheel  may  be  also  here  made  use  of;  and,  if  its  gyration  be 
ndther  too  qitlck.  nor  too  slow,  the  succession  of  the  colours  mnj  be  di seemed 
through  the  prism,  whiUt  to  the  naked  eye  of  a  by-&taader  they  exhibit  white- 
ness. 

There  is  something  still  remaining  to  be  said  of  this  experiment.  But  this, 
I  conceive,  is  enough  to  enforce  it,  and  so  to  decide  the  controversy.  How- 
ever, I  shall  now  proceed  to  show  some  other  ways  of  prodtidng  whiteness  by 

mixtures,  since  I  persuade  myself  that  this  assertion,  above  the  rest,  appears 
paradoxical,  and  is  with  most  difficulty  admitted.  And  because  the  auimadvei  - 
sor  desires  an  instance  of  itrin  bodies  of  divers  colours,  I  shall  b^in  with  that. 
But  in  order  thereto,  it  must  be  considered,  that  such  coloured  bodies  reflect 
but  some  part  of  the  light  incident  on  them ;  as  is  evident  by  the  13th  proposi. 
tion ;  and  therefore  the  light  reflecfed  from  an  ag-Grreo^.ite  of  them,  will  be  much 
weakened  by  the  loss  of  many  rays.  Whence  a  pertcct  and  intense  wiiiteness  is 
not  to  be  expected,  but  rather  a  colour  betwecu  lliose  of  light  and  shadow,  or 
such  a  grey  or  dirty  colour  as  may  be  made  by  mixing  white  and  black  to- 
gether. 

And  that  sudi  a  colour  will  result,  may  be  collected  from  the  colour  of  dost 

foimd  in  every  corner  of  a  house,  which  has  been  observed  to  consist  of  many 
coloured  particles.  There  may  be  also  produced  the  like  dirty  colour  bv  mixing 
several  painters  colours  together.  And  tlic  same  may  "be  ef!i*cted  by  pauuiDg 
a  top  (such  as  boys  play  with)  of  divers  colours.  For,  when  it  is  made  to  cir« 
culate  by  whipping  it,  it  will  appear  of  such  a  dirty  colour. 

Now  the  compounding  of  these  colours  is  proper  to  my  ptirposo.  because 
they  difter  not  from  whitrnf  in  the  species  of  colour,  bui  only  in  degree  of 
iurainousnessi  which,  did  not  the  auimadmsor  conce«.le  it,  I  might  thus  evince. 

VOL.  11.  E 
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A  beam  of  the  sun's  light  being  transmitted  into  a  tiarkened  room,  if  you  illu- 
minate a  sheet  of  white  paper  by  that  light,  reflected  from  a  body  of  any  colour, 
the  paper  will  always  appear  of  the  colour  of  that  body  by  nhow  rafleeted  light 

it  is  illummated.  If  it  be  a  red  bn(^\%  the  paper  wll  be  red;  if  a  green  body, 
it  win  be  <rreen  ;  and  =0  of  the  other  culoiirs.  The  reason  is,  that  the  fibres  or 
thre;idb,  of  whrch  the  paper  consists,  are  ail  transparent  and  specular ;  and  such 
substances  are  known  to  reflect  colours  without  changing  them.  To  Itnow, 
therefore,  to  what  species  of  colour  a  grey  belongs,  place  any  grey  body  (sup- 
po5e  a  mixture  of  painters  colours)  in  the  said  light,  and  the  paper,  being  illu- 
minated by  its  reflection,  shall  appear  white.  And  the  same  thingwil]  happen, 
if  it  bewilluininated  by  reflection  from  a  black  substanrc. 

These  therefore  are  all  of  one  species;  but  jet  ihey  seem  distinguished,  not 
only  by  degrees  of  luminousness,  but  also  by  some  other  inequalities,  whereby 
they  become  more  harsh  or  pleasant.  And  the  distinction  seems  to  he,  that 
grry?  and  pcrh.ins  bl  icks  ;ire  made  hy  an  uneven  defect  of  light,  consisting  aS  it 
were  of  vnawy  Utile  veins  or  streams,  which  diflx;r  either  In  lnminou?ness.  or  in 
the  unequal  distribution  of  diversely  coloured  rays;  such  as  ouglit  to  bf  caused 
by  reflection  from  a  mixture  of  white' and  black,  or  of  diversely  coloured  cor- 
puscles. But  when  such  imperfectly  mixed  light  is  by  a  second  reflection  from 
the  paper  more  evenly  and  uniformly  blended,  it  becomes  more  pleasant,  and  ex- 
hibits 3  ff-int  or  shadowed  whiteness.  And  that  such  little  irregularities  as  these 
may  cause  these  differences  is  not  improbable,  if  we  consider  how  much  variety 
maybe  caused  in  sounds  of  the  same  tone  by  Irregulai  and  uneven  jarrings. 
And  besides,  these  diflferences  are  so  little  that  I  have  sometimes  doubted,  wh©» 
thcr  they  be  any  at  all,  when  I  have  con  ;  I  1  that  a  black  and  white  body 
beinr:  pbiced  together,  the  one  in  a  strong  light  and  the  other  in  a  very  faint 
light,  so  proportioned  that  they  might  appear  equally  luminous,  it  has  been  dif- 
ficult to  distinguish  them,  when  viewed  at  a  distance,  unless  when  the  black 
seemed  more  bluish,  and  the  white  body  in  a  light  still  fainter,  has  in  compari- 
son of  the  black  body,  itself  appeared  bbcL 

This  lends  me  to  another  way  of  coinpnnnding  whiteness,  which  is,  that  if 
four  or  five  bodies  of  the  more  eminent  colours,  or  a  paper  painted  all  over  ift 
several  parts  of  it,  with  those  several  colours  in  a  due  proportion,  be  placed  in 
the  said  beam  of  light,  the  light  reflected  from  those  colours  to  another  white 
paper,  held  at  a  convenient  distance,  shall  make  that  paper  appear  white.  If  it 
be  held  too  nenr  the  colours,  its  parts  \vi!l  seem  of  those  colours  that  are'nearest 
them;  but  bv  removing  it  furthi^r  that  all  its  parts  may  be  equally  illuminated 
by  all  the  colours,  they  uiil  be  more  and  more  dihited,'  until  they  become  per- 
fectly white.   And  you  may  further  observe,  that  if  any  of  the  colours  be  in- 
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teiveptodi  the  ^aper  vn\i  no  longer  appear  white,  but  of  the  other  colours  which 

are  not  intercepted.  Now,  that  this  whiteness  is  a  nnixture  of  the  severally  co- 
loured rays,  fall;ng  confusedly  on  the  paper,  1  see  no  reason  to  doubt;  be- 
cause if  the  liglil  became  anifurm  and  biiinkr  before  it  fell  confusedly  on  the 
paper,  it  must  much  more  be  uniform  when  at  a  greater  distance  it  &Ils  on  the 
spectator's  eyt,  and  so  the  rays,  which  come  from  several  colours,  would  in  no 
qualities  differ  from  one  another,  but  all  of  them  exhibit  the  same  colour  to  the 
qtectator,  contrary  to  what  he  sees. 

Not  much  unlike  this  instance  it  is,  that  if  a  pol  1.^1  led  piece  of  metal  be  so 
placed,  that  ^le  colours  appear  in  it  as  in  a  looking-glass,  and  tlien  the  metal 
be  made  rough,  that  by  a  confused  reflection  those  apparent  colours  may  be 
blended  together,  they  shall  disappear,  and  by  their  mi&ture  cause  the  metal 
to  look  white. 

But  further  to  enforce  this  experiment,  if  instead  of  the  paper,  any  white 
froth,  consisting  of  small  bubbles,  be  illuminated  by  icilcction  from  the  afore- 
said colours,  it  shall  to  the  naked  eye  seem  white,  auil  )et  through  a  good  mi- 
croscope  the  several  colours  will  appear  distinct  on  the  bubbles,  as  if  seen  by 
reflection  firom  so  many  qiherical  surfaces.  With  my  naked  eye,  being  very 
near,  I  have  also  discerned  tlic  several  colours  on  each  bubble  :  and  at  a  greater 
distance,  where  I  could  not  distinguish  iliem  apart,  the  frnth  lias  appeared  en» 
tirely  white.  And  at  the  same  distance,  when  i  looked  intently,  i  have  seen 
the  colours  dtistinctty  on  each  bubble ;  and  yet  by  straining  my  eyes  as  if  I  would 
look  at  something  ib*  off  beyond  them,  thereby  to  render  the  vision  ocmfused, 
the  froth  has  appeared  without  any  other  colour  than  whiteness.  And  wliat  is 
here  said  of  froths  may  easily  be  understood  of  the  paper  or  metal  in  the  fore- 
going experiincnt>.  For  iheir  parts  are  specular  boiiie^;,  like  these  bubbles; 
and  perhaps  with  an  exceiient  microscope  the  colours  may  be  also  seen  inter- 
mixedly  reflected  from  them. 

In  proportioning  the  severally  coloured  bodies  to  produce  these  eflects,  there 
may  be  some  niceness ;  and  it  wilt  be  more  conv^entent  to  make  use  of  the  co- 
lours of  the  prism,  cast  on  a  wall,  by  whose  reflection  the  p3j:er,  metal,  froth, 
and  other  wluLe  i.i;b?tances,  may  be  illuminated.  And  I  usually  made  my  trials 
tins  way,  because  i  could  better  exclude  any  scatteruig  light  from  mLxmg  with 
the  colours  to  dilate  them. 

To  tliis  way  of  compounding  whiteness  may  be  iieferred  that  other,  by  mixing 
light  after  it  has  been  trajected  through  transparently  cdoored  substances.  For 
instance,  if  no  light  be  admitted  into  a  room  but  only  through  eoloured  glass, 
whose  several  parts  are  of  several  colours  in  a  pretty  equal  jiioportion;  all  white 
things  in  the  room  shall  appear  white,  if  they  be  not  held  loo  near  the  glass. 
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And  yet  this  light,  with  which  they  are  Uluminated,  cannot  possibly  be  uniform* 
becaase  if  tbe  rays,  whicli  at  their  entrance  are  of  divers  rolours,  do  in  their 
prepress  throuLch  tlic  room  suffer  any  akcraiion  to  be  reduced  to  a  uniforrnity  j 
the  gla  w  ould  not  lu  the  remotest  parts  of  the  room  appear  of  the  very  same 
colour^  wliicU  it  does  when  the  spectator's  eye  is  very  near  it:  nor  would  the 
rays,  when  transmitted  into  another  dark  room  throng  a  little  hole  in  an  oppo- 
site door  or  partition  walU  project  on  a  paper  the  species  or  representaUon  of  the 
glass  in  its  proper  colours. 

And  by  the  bye,  this  seems  a  very  fit  and  rodent  instance  of  some  other  parts 
of  rov  theory,  and  particularly  of  the  loth  piopositioii.  For  in  this  roorn  all 
natural  bodies  whatever  appear  m  their  proper  colours.  And  all  the  phaenomena 
of  colours  in  nature,  made  either  by  refraction  or  without  it,  are  here  the  same 
as  in  the  open  air.  Now  the  light  in  this  room  being  such  a  dissimilar  mixture, 
as  I  have  described  in  my  theory,  the  causes  of  all  these  phaenomena  must  be 
the  same  that  I  have  there  as5igned.  And  I  see  no  rcaKon  to  suspect,  that  the 
same  phaenomena  sho\iid  have  other  causes  in  the  open  air. 

The  surx-ess  ot  this  expermient  may  easily  be  conjectured  by  the  appearances 
of  things  ill  a  church  or  chapel,  whose  windows  are  of  colourol  glass ;  or  in  the 
open  air,  when  it  is  illustrated  with  clouds  of  various  colours. 

There  are  yet  other  ways  by  which  I  have  produced  whiteness ;  as  by  casting 
ceveral  colours  from  two  or  more  prisms  upon  t!ie  savuc  place;  by  refracting  a 
beam  of  light  with  two  or  three  prisms  successively,  to  make  the  diverging  co- 
lours converge  nffain ;  by  rehectmg  one  colotir  to  another;  and  by  looking 
through  a  prism  on  an  object  of  many  colours ;  and  (which  is  equivalent  to  the 
above-mentioned  way  of  mixing  colours  by  concave  wedges  filled  with  coloured 
liquors,)  I  have  observed  the  shadows  of  a  painted  glass  window  to  become  white, 
where  those  of  many  colours  have  at  a  great  distance  interfered.  But  yet,  for 
further  satisfactiont  the  animadversor  may  try,  if  he  please,  the  effects  of  four  or 
five  of  such  wedges,  filled  with  liqt^ors  of  as  many  several  colours. 

Be^itles  all  these,  the  colours  of  water  bubbles,  and  other  thin  pellucid  sub- 
stances, aiTord  several  instances  of  whiteness  product  by  their  mixture ;  with 
one  of  which  I  shall  conclude  this  particular.  Let  some  water,  in  which  a  con- 
venient quantity  of  soap  or  wash-ball  is  dissolved,  be  a^^tated  into  froth,  and, 
after  that  froth  has  stood  a  while  without  further  agitation,  till  you  see  the  bub- 
bles of  wliich  it  consists,  begin  to  break,  there  will  appear  a  great  variety  of 
colours  all  over  trie  top  of  every  bubijlc,  if  you  view  ihcm  near  at  hand  ;  but  it 
you  view  thcni  at  so  great  a  distance,  ilial  you  cannot  distinguish  the  colours  one 
from  another,  the  froth  will  appear  perfectly  white. 
Thus  much  conoerniDg  the  dedgn  and  substance  of  the  aoimadversor's  con- 
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sideraUons.   There  are  yet  some  particulars  to  be  taken  notice  of  before  I  con* 

elude,  as  the  denial  of  the  Experimentnm  Crucis.  On  tliis  I  chose  to  lay  the 
whole  stress  of  my  discourse  ;  which  therefore  wns  the  principal  thing  to  have 
been  objected  against.  But  I  cannot  be  convinced  of  its  insuilicienc  y  hy  a  hare 
denial,  without  assigning  a  reason  for  it.  I  am  apt  to  believe  it  lias  been  mis- 
understood; for  otherwise  it  would  have  prevented  the  discourses  about  rarefy, 
ing  and  splitting  of  rays:  because  the  cfesign  of  it  is  to  show,  that  rays  of  divers 
colours  oonndered  apart,  do  at  equal  incidences  suffer  unequal  refractions,  with- 
out being  split,  rarefied,  or  any  ways  dilated. 

In  the  considerations  of  my  fir^t  nni  -^'^-ond  propositions,  the  animadvcrsor  has 
rendered  iny  doctrine  of  uaequai  lenaiigibility  very  iniperliect  and  maimed,  by 
explicating  it  wholly  by  the  splittiugof  raj's;  whereas  I  chiefly  intended  it  in 
those  refractions  that  are  performed  without  that  supposed  irr^ularity ;  such  as 
the  Ezperimentnfh  Cruets  might  have  informed  him  of.  And  in  general  I  find, 
that  wht!-;t  he  has  endenvourcd  to  explicate  my  propositions  hypotheticaliy,  the 
more  material  suegestioiis  by  which  I  designed  to  recommend  them,  have  esca- 
ped his  consideration ;  such  as  are,  the  uncbaugeableness  of  the  dtiiree  of  re- 
frangibility  peculiar  to  any  sort  of  rays ;  the  strict  analog}'  between  tiie  degrees  of 
refrangibility  and  colours;  the  distinction  between  compounded  and  uncom- 
pounded  colours;  the  tmchangeableness  of  uncompounded  colours;  and  the 
assertion,  that  if  any  one  of  the  prismatic  colours  be  wholly  intercepted,  that 
colourcannot  be  new  produced  out  of  the  remaininjT  Hs^ht  by  anv  further  refrac- 
tion or  reflection  whatsoever.  And  ol  wliat  strength  and  elhcjcy  tiicse  particu- 
Jars  are  for  entbrcing.  tlie  theory,  i  desire  therefore  may  be  now  considered. 

An  Account  of  two  Books.   N'  68,  p.  5103. 

I.  Ottouis  de  Guericke  *  Experiment^i  Nova  Magdebrurgica,  de  Vacuo  Sjjatxo, 
kc,  Ams.  An.  1672,  in  fol. 

♦  Olfo  or  O^Jtf!  GtiPrirke,  coimcellpr  to  thf  F.Iorter  of  Bmndenbpur!^,  nnd  hunro-mnster  of  !\I:igr!e- 
boiiig,  was  born  m  I002j  atui  died  at  Haniboarg,  in  l6s6.  He  was  one  of  the  best  philosophers  of 
his  time,  and  produced  tteveral  usefbl  iaventiotu.  Ofthete,  one  was  the  air-pomp }  and  the  two 
brass  Jieiriisphercs,  whicli  bcinf;  appKeJ  toench  Other,  aud  the  air  drawn  out,  id  horses  were  not  able 
to  draw  tlicm  ««uiideri  al^o  the  viruacuiui,  ot  marmouset,  wbicb  descended  io  a  tube  against  rain 
aod  rose  again  on  tlie  retum  of  tereme  weather ;  betides  teresal  othen :  though  the  last  machine  feU 
mf<\  'Isuse  after  t!ic  invention  of  the  barometer.  He  was  also  the  author  of  several  other  works  on 
Natural  PhiJosopby,  besides  that  noticed  in  the  article  above,  which  contains  his  experimenfs  on  tlie 
vacuum.  As  Goeridce  made  use  of  his  marnwoset  to  foretell  stonns.  he  was  considered  as  a  sor- 
cerer by  the  people;  and  benoe,  when  the  thunder  had  one  day  fallen  on  his  housc^  and  broken  to 
pieces  some  macbnies  which  be  had  employed  in  his  expeririients,  they  failed  not  tossy  it  was  a  pa* 
nbhraeot  finom  Leaven,  that  was  angry  ai  ins  n1tern.1l  dealings. 
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After  a  narrative  of  the  chief  hypotheses  and  opinions  of  both  ancient  anci 
recent  astronomers,  concerning'  the  system  of  the  world,  and  having  represented 
tlie  great  ditiiculties  in  llie  Ptolemaic  and  Tyclionic,  and  repeated  the  answers 
to  tlie  objectioas  against  the  Copernican ;  the  autliur  al  large  gives  us  his  own 
thoughts  of  the  frame  and  constitution  of  the  world ;  by  which  world  he  under- 
sUnds,  in  his  treatise,  the  complex  of  the  planets,  disposed  and  ordered  much 
after  the  Copemkan  way,  the  sun  being  seated  in  the  midst,  hanng  his  spots 
about  him,  and  moving  and  influencing  all  the  rest  of  the  planets  according  to 
their  several  distances  from  him  ;  Saturn  making  the  utmost  of  all  the  planets, 
and  the  end  of  tins  his  world  being  where  the  diffusive  power  and  virtue  of  the 
sun,  tiie  king  and  governor  of  them  all,  terminates,  which  bounds  he  conjec- 
tures to  extend  themsdvesi,  beyond  Saturn,  to  those  fixed  stars  that  are  of  the 
nearer  rank  to  Saturn's  orb. 

Concerning  the  bodies  lodged  in  these  planets,  he  thinks  it  consonant  to  the 
power  and  wisdom  of  tlie  Great  Creator,  that  there  should  be  such  a  variety  of 
them,  as  to  stock  each  of  llic  said  planets  with  creatures  differing  from  those  of 
others:  so  that  nothing  of  what  is  m  { e,  g.J  our  earth  or  terraqut»us  globe,  is 
to  be  found  in  any  of  the  other  planets,  but  that  every  one  of  them  is  stored 
with  peculiar  creatures,  and  even  with  such  reasonable  ones,  as  are  of  another 
kind  from  the  men  of  our  earth. 

In  the  body  of  the  work,  many  cx{)crimcnt=;,  contrivances,  and  eftects,  are 
described ;  in  which,  however,  the  ingenious  author  has  been,  in  many  instances, 
preceded  by  our  illustrious  Boyle. 

One  cuiious  experiment,  in  which  he  seems  to  be  singular,  may  be  here 
noticed,  being  an  early  instance  of  electricity,  though  he  seemed  to  have  some 
other  mysterious  ideas  about  it. 

By  which  experiment  he  thinks  may  be  represented  the  chief  virtues  he  enu- 
merates of  our  earth,  performed  by  a  globe  of  sulphur  melted  and  cooled  again, 
and  then  peribrated,  to  tmjcet  an  iron  axis  tlirougli  it  for  circumvolution  ; 
whereby  attrition  being  used  witiiai,  he  allinns  that  tlie  impulsive,  attractive, 
expulsive,  and  other  virtues  of  the  earth,  as  he  calls  them,  may  be  ocularly 
exhibited. 

II.  Ttiesauros  Medicinae  Practicae;  studio  et  oper4  Thomce  Burnet  Sooto> 
Britanni,M.D.  et  Medici  Regis  Ordinarli.  Lond.  1672,  in4to. 

A  compilation  from  the  ancients,  and  thepriudpal  medical  writers  up  to  the 
17th  century. 
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Some  Ohservatiom  about  Shining  Fhsk,  made  by  Mr.  Boyk,  March  15,  1671- 
7%  in  a  Letter  to  the  Editor,   N° 89,  p.  5 108. 

Mr.  Boyle  observed  a  neck  of  veal  to  shine  in  as  many  as  30  places,  though 
not  all  alike,  as  rotten  wood  or  stinking  fish  do.  The  size  of  these  lucid  parts  was 

consideral  ly  dirtlrcnt ;  nor  were  their  figures  uniform ;  some  being  round,  others 
almost  oval,  but  iov  the  most  part  very  irregularly  shaped.    Tlie  parts  that 
shone  most,  were  some  gnstly  or  soft  parts  of  the  bones,  where  the  butcher's 
cleaver  had  passed;  though  they  were  not  the  only  parts  that  were  luminous ; 
for  by  moving  to  and  fro  the  spinal  marrow,  a  part  of  it  emitted  light ;  and  he 
perceived  one  pkice  in  a  tendon  to  afford  some  light ;  and  lastly,  three  or  four 
spots  in  the  fleshy  perls,  at  a  good  distance  from  the  bones,  were  plainly  disco, 
vered  by  their  own  light,  though  fainter  than  in  the  above-mentioned  parts.— 
When  all  these  luoid  parts  were  surveyed  at  once,  they  made  a  very  splendid 
show    80-that  applying  a  pnnted  paper  to  some  of  tlie  inorc  luminous  spots  !:c 
could  plainly  read  divers  letters  of  the  tule— The  colour  of  the  li-ht  v  as'  not 
the  same  in  each,  but  in  those  that  shone  liveliest,  it  seemed  to  iiave  sucli  a  tine 
greenish  blue  as  is  observed  in  the  tails  of  glow  worms.   But  notwithstanding 
the  vividness  of  this  light,  it  did  not  yield  the  least  degree  of  heat  to  the  touch- 
and  applying  to  the  most  shining  places  a  sealed  weather-glass,  the  tinged  spirit 
of  wine  was  not  obser\'cd  to  be  sensibly  affected;  and  notwithstanding  the  great, 
number  of  lucid  parts,  not  the  I&t^t  degree  of  stench  was  perceivable  to  infer 
any  putrefection ;  the  meat  being  judged  very  fresh  and  wdi  conditioned,  and 
fit  to  be  dressed.— The  floor  of  the  larder  where  this  meat  was  kept,  was  almost 
a  story  lower  than  the  level  of  the  street,  and  divided  from  the  .kitchen  by  a 
partition  of  bocrds  only,       wth  one  small  window  looking  northwaixL— -The 
wind,  as  far  a.s  could  be  observed,  was  then  south-west,  and  pretty  high.  The 
air  by  the  tiiermometer  appeared  hot  for  the  season,  which  was  March,  the 
moon  was  past  his  last  quarter ;  the  mercury  in  the  barometer  stood  at  ng 
inches.   One  of  the  luminous  parts,  which  proved  to  be  a  tender  bone,  and  of 
the  thickness  of  a  half-crown  piece,  appeared  to  shine  on  both  sides,  though  not 
e«|naUyi  and  the  port  of  the  bone  whence  this  had  been  cut  ofl^  was  seen  to 
shine,  but  not  near  so  vividly  as  the  part  taken  off  did  before.    It  yielded  no- 
hmnnons  ju.ce,  or  moist  substance,  as  the  tails  of  glow-worms  do;  upon  com- 
prebsing  a  piece  of  the  luminous  flesli  between  two  pieces  of  glass,  its  light  was 
not  extinguished:  and  putting  a  luminous  piece  into  a  crystalline  phial  and 
pouring  on  it  a  little  pure  spirit  of  wine,  and  shaking  them  together,  ia  about  a 
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quarter  of  an  hour  or  less,  the  light  ^'os  vanished.  But  water  could  not  so 
e  isily  dc^u-oy  this  light;  for  putting  one  of  the  pieces  into  a  china  cup,  almost 

full  of  cold  water,  the  li^rht  did  not  only  appear  througli  that  liquor,  but  above 
an  hor.r  after  if  wa-^  vigorous  enough  not  t:>  be  ef:j;psed  by  being  looked  on  at 
no  great  distance  Irom  a  burning  candle.  On  conveying  one  of  the  larger  lumi- 
nous pieces  into  a  small  receiver,  the  pump  was  plied  in  the  dark,  and  on  the 
gradual  removal  of  the  air,  there  was  perceived  a  gradual  diminution  of  thelight»- 
Uiough  it  never  quite  dlsappM^ared,  as  the  light  of  rotten  wood  and  glow  worms 
^ere  observfd  to  do  ;  but  by  the  hasty  increase  of  light,  that  disclosed  itself  in 
the  veal  upon  ii  limtimL;  the  air  into  the  exhausted  receiver,  it  appeared  that  the 
decrement,  though  but  «luw])r  made,  had  been  considerable.  This  experiment 
was  once  more  repeated  with  the  like  success;  which,  though  it  was  a  proof 
that  this  luminous  matter  was  more  vigorous,  or  tenacious,  than  that  of  most 
other  shining  bodies,  yet  there  remained  some  doubt,  whether  the  light  would 
not  have  been  much  more  irnpaired,  if  not  mnde  to  vanish  quite,  if  the  subject 
of  jc  could  have  been  kept  long  enough  in  the  exliausted  receiver. — ^It  was  also 
found,  that  a  leg  of  the  same  veal  had  some  shining  places  in  it,  though  but 
veij  few  and  feint,  in  comparison  of  those  that  were  conspicuous  in  the  above 
mentioned  neck.— luminous  piece  of  it  included  in  a  phial,  after  three  days 
shone  as  vigorously  as  ever ;  thf  4th  day  its  light  was  also  con>picuons,  so  that 
it  could  be  seen  even  in  the  day  time,  in  a  dark  corner  of  the  room  ;  but  before 
the  ensuing  night  the  light  b^an  to  decay,  and  the  ottensive  smell  to  grow 
somewhat  strong;  which  seems  to  argue,  that  the  disposition,  by  which  the 
veal  became  luminous,  may  very  well  consist,  both  with  its  being,  and  not  being, 
in  a  state  of  putrefaction;  and  consequently  is  not  likely  to  be  derived  from  the 
one  or  the  other.  The  5th  day,  in  the  morning,  lo  )king  npon  it  before  the 
curtains  were  opened,  it  seemed  to  be  more  luminous  tlian  the  preceding  day  ; 
the  same  night  it  was  manifest  enougli  in  tlie  dark,  though  not  vivid.  The 
6th  day,  in  the  morning  after  sun-rising,  there  was  within  the  curtains  a  glim> 
mering  light  observable;  but  the  seventh  day,  late  at  night,  no  light  at  all  was 
discernible. — Some  time  after  a  pullet  was  observed  to  shine  in  four  or  five 
places  in  the  ?nme  larder;  thongh  not  so  large  as  those  of  the  veal,  yet  almost 
as  vivid;  and  ail  tiiepc  luminous  yiarts  were  upon  or  near  tlie  rump,  and  that 
wliich  appeared  most  like  a  sj>aik  ul  tire,  bhoneat  the  very  top  of  that  parti  yet 
the  fowl  was  fresh  and  sound. 
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Description  of  dn  Odd  Kind  of  Muahroomy  yielding  a  Milky  Juice ^  mtch  hotter 
on  the  Tongue  than  Pepper,  S^c.  Observed  by  Mr.  Lister.  JV*  8g,  p.  5ll6. 

The  18th  of  August  last,  passing  Ihrough  Marton  woods,  under  FInno-moor 
in  Craven,  I  found  an  immense  number  of  mushrooms }  some  \vithere<l,  and 

others  new  sprung  and  flourishing.  They  were  of  a  large  ^\zc,  soinetliiiig 
larger  than  the  ordinary  rcd-gilled  eatable  mushroom  or  champignon,  znd  very 
much  of  tbeiir  shape,  llial  is,  with  a  perfectly  round  cap  or  stool,  thick  in  ilesh, 
and  with  open  gills  underneath ;  having  a  thick,  fieshy,  solid,  and  round  foot, 
stalk,  of  about  six  fingers  breadth  high  above  ground,  and  mostly  as  thick  as 
my  thumb.  On  cutting  any  part  of  this  mushroom,  it  bleeds  exceeding  freely  a 
milk  white  juice,  which  tastes  much  hotter  on  the  ton^ie  than  pepper :  it  is 
not  clamrny  to  the  touch  ;  tlie  air  docs  not  nuu  li  discolour  ii,  nor  the  blade  of 
a  knife,  as  is  u»ual  with  most  vegetable  juicea  :  it  becatiie  in  the  glass  vial,  I 
dtejir  it  into,  suddenly  concrete  and  stif!^  aAd  did  in  some  days  dry  into  a  firm 
oake;  it  then  also,  when  well-  dried,  i^tatned  its  fierce  biting  taste  and  white 
colour.  Further,  I  oWerved  these  mushrooms  to  abound  with  fly^maggots. 
Also  the  youngest  and  tenderest  of  them,  that  is,  such  as  were  most  juicy,  were 
very  much  eaten  by  the  grey  meadow  naked  snail,  lodging  themselves  within  the 
sides  of  the  plant.*^ 

In  another'  letter  of  Dec.  17,  the  same  person  says >Mr.  Ray  returned  me 
this  Answer  to  my  letter  about  tlie  biting  Mushroom:  ''At  my  return  to 
Middleton,  I  found  a  letter  from  you,  containing  the  description  of  a  mushroom 
discovered  by  you  in  Marton  woods  under  Pinno-moor.  I  doubt  not  but  it  is 
that  describe  in  Joh.  Bauhin,  1.  ^O,  c.  (3,  under  tlie  utleof  Fungus  pipcratu? 
albus,  lacteo  succo  turgens.  Only  iie  says,  that  it  exceed*  the  cliampignou  in 
size ;  whereas  you  write,  that  there  are  few  of  them  much  larger  than  that :  he 
also  says,  that  they  are  not  so  thick  as  that.  In  all  other  points  the  descrip- 
tions agree  exactly.  For  the  colour,  that  it  is  white,  gills  and  all ;  for  the  place, 
that  it  grows  in  woods :  and  for  the  t.-stc,  that  It  is  hotter  than  pepper.  Several 
particulars  mentioned  by  you,  nre  not  observed  or  not  mentioned  by  him,  I 
cannot  say,  that  I  have  as  yet  met  with  tins  mushroom. 

*  Tho  mushroom  here  described  is  the  piperafus,  A.  stipitatus,  pileo  planiiucDlobctet- 

centE,  laagine  de  floto,  lameUU  incamato-pallidia.  Lia.  .p. ;  /  10+1  it  occon  in  icveral  of  th« 
Natthem  parts  of  Eaglsad,  in  Soodand,  atiJ  probably  in  most  paru  01  Lurope. 
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Jn  Extract  from  Mr.  FlamsteeiC s  Letter »  witten  to  the  Editor  from  Derby, 

Aw.  10,  cower/iin^  the  Appulses,  calctdated by  himfor  An.  l673  <ftke 
JUJoon.  and  the  other  Ptamts,  to  Fixed  Utars,  with  an  Observation  ^  the 
rtaiict  Mars,         89,  p.  61 18. 

Seplviiiibcr  last  I  was  at  Townlcy.  The  first  week  that  I  intended  to  have 
obs  rved  <J  there  with  Mr.  Townley,  1  twice  obseived  him,  but  could  not 
make  two  observaliou*,  a»  I  intciidc<^  in  one  night.  The  first  night  Afler  my 
return,  I  hod  the  good  fortune  to  measure  his  distances  from  two  stars  the  same 
night:  whereby  I  fiud>  that  his  parallax  was  very  small;  certainly  notSOse- 
conds  :  so  that  I  believe  the  sun's  parallax  is  no'  more  than  10  second?. 

Having  observed  the  distances  and  positions  of  the  three  stars,  by  which  ^ 
made  his  Iran  it,  I  tind,  that  Tycho  errs  ti\'e  muxutesat  least  both  in  the  places- 
and  ktitutlci  cumpaied  one  with  another.  And  certainly  he  errs  as  much  in 
many  others ;  so  that  the  labour  of  M.  Hevelius  to  rectify  their  places  is  very 
needful.  Not  that  I  find  fault  with  Tycho;  tt  is  a  wonder,  considering  how 
difficult  it  is  to  set  plain  sights  to  a  small  star,,  that  ever  he  perfbmied  ^  much, 
and  so  well :  but  if  M.  Hevelius  use  not  glasses  in  their  room,  T  fear  we  shall 
"be  but  where  we  were;  and  yet  without  ihis  restitutioa  we  cannot  expect  any 
thing  certain,  much  less  accurate,  in  astronomy. 

An  Account  of  some  Books,       89,  p.  5125. 

I.  Prose  de  Signon  Academici  di  Bologna;  in  Bologna,  1 67 '2,  in  4 to. 

This  is  a  collection  of  19  Discourses,  at  several  times  made  by  several  per- 
sons of  the  illustrious  Academy  of  Bologna,  published  under  the  Presidentship 
of  the  Noble  Count  ValeiioZani;  most  of  them  very  ingenious  and  learned, 

II.  Kelatlon  de  divers  Voyages  Curieux,  IV  Partie.  A  Par.  I0lt,  in  fol. 

The  fourth  part  of  the  Curions  Voynges  of  M.  Thevenot  is  as  yet  but  Begun, 
there  being  onlv  printed  ol  it  and  Uansrnitted  to  us  two  Discourses,  the  one 
containing  a  Poriraiture  of  the  Indians  by  D.  Juan  de  Palafox,  Bishop  dc  h 
Fuebla  de  I06  Angelos ;  the  other  a  Relation  of  the  Voyages  of  N.  N.  into  the 
fiver  Delia  Plata,  and  thence  over  land  into  Peru. 

A  Further  Account  of  Veins  in  Plants,  i^c.  by  Mr.  Lister,  in  a  Letter  of  Jan, 

S,  1072-73.    K°90,  p.  5132. 

We  have  formerly  given  you  certain  re  isons  for  the  existence  of  vein?,  analo- 

rroii'!  to  those  in  animals  in  j>l:ir,ts  whalsoever,  mnshrtioriis  not  excepted. — •■ 
To  which  we  might  add;^  that  the  skjn  ot  a  plant  may  be  cut  sheer  ott,  witli: 
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part  of  the  spongy  parenchyma,  and  no  signs  of  milky  juice  follow,  tliat  is,  no 
breach  of  a  vein.  Again,  wc  have  stripped  the  plant  of  its  skin,  by  pulling  vt 
tin  by  the  roots,  and  exposing  it  io  the  wet  weather,  until  it  became  flaccid  as 
a  wet  thong,  without  any  injury  to  ihe  veins,  which  yet  upon  incision  would 
fj-eshly  bleed,  lliese  experiment*  make  against  the  general  opinion  of  one  only 
sap  loosdy  pervading  the  whole  plant,  like  water  in  a  sponge.  And  though  we 
have  made  these,  and  many  other  experiments,  to  facilitate  nn  ncv.hr  demon- 
stration of  these  veins;  yet  we  have  not  been  able  to  eftiict  it  to  our  mind,  and 
subject  them  as  nalicdly  to  our  eye  as  we  could  wish. 

In  the  transverse  cute  of  plants,  we  see  as  it  were  a  certain  ordei-  and  number 
of  the  bloody  orifices  of  dissected  veins.   We  observe  also  in  a  leaf,  which  >ve 
take  to  be  the  simplest  part  of  a  plant;  1.  That  the  veins,  &c.  keep  company 
with  the  ribs  and  nerves,  as  we  vule:arly  call  them,  and  are  distributcl  into  all 
the  part?:  of  the  leaf,  according  to  the  subdivisions  of  those  nervous  lineaments, 
and  are  disposed  with  them  mto  a  certain  net-work. — 2.  That  in  a  transverse 
cut  of  a  leaf,  the  middle  fibre  or  nerve,  for  example,  seems  to  yield  one  btgc 
drop  of  a  milky  juice,  springing  as  it  were  from  one  vein;  yet  the  microscope 
plainly  shows  us,  that  there  are  many  veins  which  contribittc  to  the  making  up 
of  that  drop. — 3.  That  if  a  fibre  or  nerve  be  carefnlly  t-iken  out  of  the  leaf,  the 
veins  will  apprar  in  it  like  so  many  small  hairs  or  pipes,  ruim.ug  along  and 
stripping  Uie  nerve.— 4.  That  those  many  veins  are  all  of  an  equal  largeness,  for 
ought  we  have  yet  discerned  to  the  contrary. — 5.  That  though  we  seem  to  be 
more  certain  of  the  ramifications  of  the  fibres,  wherein  those  veins  are,  xve  yet 
are  not  so,  that  those  veins  do  any  where  grow  lc'^«;  nnd  smaller,  though  pro- 
bably it  may  be  so. — 6.  That  we  cannot  discern  any  where,  throughout  the 
whole  plant,  larger  or  more  capacious  veins,  tlian  those  we  see  adhering  to  the 
fibres  of  the  leaves;  which  do  also  appear  from  comparing  the  bleeding  orifices 
in  a  transverse  cut   I  have  found  it  a  difllcult  and  laborious  task,  to  trace  and 
unravel  them  throughout  the  whole  plant. 

Our  opinion  is,  that  these  veins  do  still  keep  compan\  w  ilh  their  respective 
fibres.  And  as  all  the  fibres  of  the  leaf  are  joiiwsd  in  the  stalk  of  the  leaf,  and 
that  stalk  explicated  in  clothing  the  twig  or  stem  of  the  plant,  so  do  we  think 
of  the  veins,  their  perpetual  companions.<— But  moreover,  in  the  roots  of  plants, 
if  a  simple  coat  be  separated  and  exposed  between  your  eye  and  the  light,  the 
veins  ajipcnr  to  be  strangely  entangled  and  implicated,  and  not  in  the  ?ams 
simple  ofdcr  as  in  the  leaves, — From  what  has  beonsaid,  it  rnay  well  be  doubted 
whether  there  is  any  sinus  or  connnon  trunk,  into  vvliicli  all  the  veins,  are 

gathered  i  But  rather  that  there  are  a  multitude  of  equally  large  veins,  each 
existing  apart  by  itself.  We  indeed  have  found  it  very  difficult  so  to  exhaust 
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the  plant  of  its  milky  juice,  as  tokiUit,  though  we  have  given  it  very  many 

incision^  to  thr.t  purpose. 

The  subbiaiice  oi  these  veins  sccins  to  be  as  truly  membranous,  as  the  vein^ 
of  animals :  a  leaf  will  not  give  way  nnd  be  extended,  but  the  vdns  in  a  leaf« 
if  freed  of  all  the  woody  fibres,  may  be  stretched  out  to  one  tliird  part  at  least, 
and  vigorously  restore  theinsel.  ;aio,  just  like  a  vein,  gut,  or  any  other 
membranons  ductus  of*  an  animal.  Again  thesp  incmbmnnu?  pipes  areexceed- 
higly  tliifi  and  transparent,  because  they  sudilenly  disappear  and  subside  after 
their  being  cxliavistcd  of  their  juice;  and  particuiarly  in  that  we  seethe  liquor, 
they  hold,  quite  through  them,  no  otherwise  than  the  blood  through  our 
veins. 

Concerning  the  external  itgut%  of  these  veins  and  cavities,  as  well  as  other 

accidents,  \vc  thought  they  would  have  been  mnde  more  apparent  to  us,  if  it 
we:i'  possible  to  coagulate  the  juice  they  hold,  without  much  slirinkini^  the 
plant.  We  wem  in  great  hopes  freezing  would  have  ed'ectedlhis ;  winch  though' 
k  did  not  succeed  as  we  promised  ourselves,  in  respect  of  the  manifestation  of 
these  accidents;  yet  it  gave  us  some  further  light  into  the  nature  of  the  juice  of 
these  veins.  In  the  keenest  frost  we  dissected  the  &ozen  leaves  of  the  garden 
spurge;  and  observed,  that  all  the  juire,  besides  that  which  iheie  veins  hold, 
was  indeed  frozen  into  perfect  hard  ice,  and  to  be  expressed  out  in  t!ic  tiii;ure  of 
the  contaunng  pores ^  but  the  mility  juipe  was  as  liquid  as  ever,  but  not  so  brisk 
as  in  open  weather. 

As  to  the  motion  of  these  juices,  these  things  are  certain: 

1.  That  the  milky  juice  always  moves  aud  springs  briskly  on  the  opening  of 
a  vein;  the  limpid  snp  but  at  certain  seasons,  and  as  it  were  bv  ncctdent. — 
2.  The  venal  juice  has  a  manifest  intestine  motion,  or  iertnentation,  within  it- 
self. 

There  seem  to  be  in  plants  manifest  acts  of  sense.  We  instance  in  the  sud- 
den shrinking  of  some  plants;  the  frequent  closing  and  opening  of  flowers;  the 
critical  erecting  of  the  heeds  of  poppies  from  a  pendulous  posture^  and  parti- 
cularly the  vermicular  motion  of  the  veins  when  exposed  to  the  nir.  Again,  the 
veins  of  plants  may  indeed  be  different,  thongli  at  pr  esent  we  cannot  tell  wliere- 
in  they  are  so.  The  arteries  within  our  heads  are  hardly  to  be  known  by  the 
eye  firom  the  veins.  Further  there  are  natural  and  spontaneous  excretions  or 
venting  of  superfluous  moisture  in  plants,  visible  and  constant  in  the  crown  im- 
perial, rorell8,pkig«icula,  &c. 

Lastly,  we  shiill  not  omit  to  observe,  that  either  wc  must  tnkctliat  away  from 
the  other  reason-?  given  of  the  necessity  of  ttie  r-.rnulation  of  tlie  blood  in  ani- 
mals, vi2>  the  iimdenng  of  its  bixiakiitg  and  cluddrng;  or  we  must  grant  tb£ 
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same  motion  to  the  venal  juice  in  plants:  we  having  undeniable  experiineiils  to 
show,  that  the  venal  juice  of  plants  and  the  blood  of  animab  agree  in  this,  that 
they  both,  when  they  are  onoe  drawn  from  their  respective  veins,  do  forthwith 
break  and  coagulate,  and  that  the  serum  in  the  one,  as  well  as  in  the  other^ 
becomes  a  stiff  jdily  by  a  little  standing. 

Qfpjf  of  a  Letter  from  Somersetshire,  concermng  a  Strange  F^ost  about  Bristol. 

lH^go,  p.  5138. 

The  freeaiiig  rain^  which  fell  here  tiie  9th,  loth,  or  lith  of  December  last, 
has  made  such  a  destruction  of  trees  in  all  the  villages  and  highways,  from 
Bristol  towards  \i^ells,  Shepton-Mallet,  Bath  and  Bruton,  and  in  other  places 
of  the  west,  that  both  for  the  manner  and  matter  it  may  seem  incredible;  and 

is  more  srrnng;e  than  I  have  found  in  any  English  chi  oiiicle. 

A  credililc  ptTtoii  thus  writes  of  it,  " !ate  prcdigious  fro5t  ha?  much 
disabled  many  old  orchards  exposed  to  the  north-east.  Had  it  concluded  with 
some  gusts  of  wind,  it  might  have  been  of  sad  importance;  I  weighed  the  ^prig 
of  4n  ash-tree  of  just  three  quarters  of  a  pound,  which  was  brought  to  my  table; 
the  ice  on  it  WL'i;j;1)ed  l6  pounds,  besides  what  tvas  melted  oiT by  the  hands  of 
those  that  brontjilt  it.  A  very  small  bont  at  the  same  time  was  produced,  which 
had  an  icicle,  cncoinpavsing  it,  of  five  inches  round  by  mensure:  vet  aii  this 
while,  when  trees  and  hedges  were  laden  with  ice,  there  was  no  ice  to  be  seen 
on  our  rivers,  nor  so  much  as  on  our  standing  pools." 

Similar  or  even  worse  and  more  extraordinary  complaints  I  received  from 
several  other  places,  and  from  eye-witnesses  of  credit.  Some  travellers  were 
almost  lost  by  the  coldness  of  the  freezing  air,  and  freezing  rain.  All  the  trees, 
young  an  !  olil,  on  the  highway  trom  Bristol  to  Shepton,  were  so  torn  and 
thrown  down  on  both  sides  the  ways,  that  tliey  were  unpassable.  By  the  like 
obstructions  the  carriers  of  Bruton  Ai^^re  forced  to  return  back.  Some  were 
afirightod  with  the  noise  in  the  air,  till  they  discerned  that  it  was  the  clatter  of 
icy  boughs  dashed  one  against  another  by  the  w  ind.  Some  told  me  that  riding 
on  the  snowy  downs,  rliey  saw  this  freezing  rain  fall  upon  the  snow,  and  im- 
mediately freeze  to  ice,  without  sinking  at  all  into  the  snow  ;  sn  that  the  snow 
was  covered  with  ice  all  along,  and  had.  been  dangerous,  it  the  ice  had  beea 
strong  enough  to  bear  them. 

On  Wednesday,  Dec.  1 1,  I  saw  a  young  man,  who  returning  home  from  a 
jounwgr  of  five  miles,  and  coming  into  a  warm  room,  cried  out  of  extreme 
torments  in  a!!  ]>arts  of  his  body.  He  affirmed,  that  the  air.  and  the  winds 
v.Txc  so  insufferably  cold,  that  he  was  in  utter  despair  of  coming  home  alive  f  yet 
all  that  day  nothuig  but  moist  dew  M  under- our  feet.. 
& 
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As  soon  as  these  tVosts  were  over,  we  had  glowin;::  hcp.ts,  wliicli  caused  a 
general  complaint  amougst  us  of  excessive  sweating,  by  ntght  and  day.  The 
bushes  and  many  flowers  in  the  garden  appeared  in  such  forwardness,  as  tf  it 
were  in  April  or  May.  I  saw  young  Coleworts  growing:  roots  and  leaves ;  on 
the  top  leaves  of  an  older  csolewort.  Not  far  from  my  abode,  an  apple-tree 
blossonjed  before  Chrlstmn". 

In  old  histories  I  find,  that  c:;-irthf|uakes,  inundation!?,  droughts,  famine, 
pebtiieuces,  were  eacli  of  them,  m  their  several  seasons,  and  sometimes  one 
close  on  the  heels  of  the  other,  almost  universal  over  the  known  world;  some- 
times raging  from  place  to  place  several  years  together.  As  the  learned  Meade 
relates  of  a  pestilence,  which,  in  the  days  of  Gallus  and  Volusianus,  began  in 
Ethiopia,  and  for  15  years  wasted  all  the  Roman  provinces. 

jf  Method  of  drawing  Tangent*  to  all  Geometrical  CurveSf  by  M.  Ren,  Fr»  Sltue, 
Canon  of  Liege,  in  a  Letter  to  the  E^tor.  N"  QO,  p.  514S.  Tramlatedfrom 
the  Latin. 

I  send  you,  Sir,  my  method  of  drawing  Tangents  to  any  Geometrical  Curve 
whatever,  and  submit  it  to  the  censure  of  the  learned  men  of  the  Koyal  Society. 

It  appears  tome      1    '  r.d  easy,  that  it  may  be  learned  by  a  novice,  and  with* 

out  the  labour  oi  any  iurliier  calculation,  extended  to  all  kinds  of  lines:  Init  I 
wish  rather  to  liave  the  approbation  of  others,  since  we  are  commoaly  too  partial 
to  our  own  inventions. 

Let  any  curve  DO  (Pig.  ],  FI.  1,)  be  given,  all  the  points  of  which  are  re- 
ferred to  any  given  right  line  EAB,  by  the  right  line  AD;  it  matters  not,  whe- 
ther E  AB  be  a  diameter  or  any  other  line,  or  whether  there  be  also  given  other 
line"?,  which,  or  their  power?,  mnv  enter  the  equation. 

In  an  analytical  equatioi;,  for  crrtatcr  pla.nness,  let  DA  be  always  designed  by 
t»,  B  A  by  ^,  and  let  E  B  and  other  known  quantities  be  expressed  by  consonants; 
then  let  DC  be  supposed  drawn,  touching  the  curve  in  D,  and  meeting  EB  pro- 
duced, if  needful,  in  the  point  C;  and  let  C  A  be  always  called  a ;  thmthis  will 
be  the  general  rule  for  finding  C  A  or  a.  1 .  Reject  out  of  the  equation  all  those 
members,  in  whicli  neither  3^  nor  u  is  f^jund  ;  then  put  all  those  terms  that  have 
1^,  on  one  side;  and  all  those  which  hmc  on  the  other,  with  their  signs  +  or 
— ;  and  let  the  latter  for  distinction  and  ease  sake  be  called  the  right,  the  for- 
mer, the  left  side.  2.  On  the  right  side  let  there  be  prefixed  to  each  member, 
the  exponent  of  the  power  which  v  has  there;  or,  which  is  the  same,  multiply 
all  the  members  into  that  exponent.  3.  Let  the  same  be  done  also  on  the  lefl 
side,  multiplying  each  member  there  by  the  exponent  of  the  power  of  y  therein ; 
and  beside?,  let  one  in  each  member  be  always  changed  into  n. — The  equation 
thus  transformed  sltows  the  method  of  drawing  a  tangent  to  the  givcu  point  D. 
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For  aioce  that  point  is  given,  y  and  v  are  likewise  given,  ;is  also  tlie  nthcr  quan- 
tities expressed  by  consonants,  consequently  a  becomes  known,  it"  there  be 
found  any  obscurjty  in  tins  rule,  it  wiU  be  cleared  up  by  some  examples.  Let 
this  equation  *y  — =  be  given :  in  which  let  EB  be  A;  B  A.  y ;  DA,  w;  and 
let  a  or  AC  be  sought,  so  that  drawing  DC,  it  may  touch  the  curve  DQ  in  D. — 
According  to  the  rule,  nothing  is  to  be  rejected  out  of  this  eciuation,  since  in 
each  of  its  terms  either  t/  or  v  is  foimd ;  and  it  is  beside?  so  disposed,  that  on 
one  side  are  all  the  members  in  which  ^  is,  and  on  the  other  side  all  those  in 
whicli  V  js  found;  there  is  tlierefotc  only  to  be  prefixed  to  each  member  the 
exponent  of  the  power  of  y  or  v  in  each,  and  on  the  left  »de  one  y  to  be  changed 
into  a,  that  it  may  he6a—'1ya=2wi  now  this  equation  shows  the  method 
of  drawing  a  tangent  to  the  point  D,  or  a  =  -j^^  =  AC.  And  if  the  equa- 
imn^g  +  by — yy  =vtJ  were  given,  the  equation  for  the  tangent  would 
eacacUy  the  same  with  the  preceding,  after  rejecting      accordinc;  ti>  tiie  Mile. 

So  al=.o  Uuu\  ihy"^ —  \f  :=  arises  -1  by  a  —  ^  yya  ~  3  ,  or  a  rzi 
 —          And  from  ^   V  +  -3  V  V  +     =  V  -   >  'S  obtained  iZ^a  +  2  ^  y  «  -f 

3  jf y a  «  a  y  w »,  and  a  =  ^^^/^Vsjy-  Also  fiiom  +  ^ / -  j/*  =  y  r  v 
+      comes  3  hy ya — A  y  «  =  2  j  y  »  v+  3  s  v",  and  heuce  a  =  g'^~rj'*T- 

In  these  and  such  like  equations  there  can  be  no  difficulty.  Possibly  there 
may  be  a  little  in  those,  which  have  some  of  tlie  terms  consisting  of  the  products 

of  7/ rsmK':  it  v,yyv,  i^vv,  &c.  Ytjt  that  ditficult-.  is  but  inconsiflerable: 
for  suppose  we  nave  y*j=.bvv — yitv,  nothing  is  to  be  thrown  out  ot  this  equa- 
tion, since  either  y  or  v  is  found  in  each  term.  But  that  it  may  be  disposed  ac- 
cording to  the  rule,-  yvv  must  be  taken  twice,  and  be  put  both  on  the  right  side, 
in  which  are  the  terms  having  v,  and  on  the  left  side,  whose  members  have 
since  t/r  r  eontnin?  both  y  nnd  r;  then  we  must  makey*  +  r  t  y  =  bvv — yvv. 
And  ckiaiiging  ttiis  equation  a-<  bffore  into  another,  \*ijJ.  Z  y  y  a  -\-vva  —  1  bw 

—  2y  vv,  a  will  be  eqM.il  to  ^ — —  f^'"'  t''e  rule  is  to  be  thus  understood, 
via,  that  on  the  left  side  the  power  oi  v  is  not  to  be  regardietl,  so  tiiat  the  expo- 
nent of  V  V  must  not  be  prefixed  toyvvt  only  thai  of  y ;  as  on  the  right  side,  the 
power  of  y  in  y  o  v  must  not  be  regarded,  but  only  that  of  v,  whose  exponent  is 
to  be  prefixed.  Thus,  if  it  were  y'  4-  by^  —  ^  W  — Vlf^  should  bey  -f- 
by*  -\-yyifss  yy  «*;  and  the  equation  for  the  tangent  wonld  ba  Sy^a 

•^4bs/'a  +  2yai^:s6qfv'—Zyyv\  and  hence  a  =^^^,.^^. 

And  these  examples  seem  to  comprehend  all  possible  variety  of  cases.  But 
perhaps  it  may  be  of  use  to  apply  what  was  explained  in  general  to  some  particu^ 
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lar  line.  Let  tliereforr'  the  curve  BI^,  (Fig.  -2)  be  civen.  of  such  a  nature,  that 
assuming  in  it  any  point  D,  and  BD  be  drawn,  and  D£  erected  perpendicular 
thereto,  meeting  the  right  line  BE  in  £,  the  riglit  line  DE  may  be  always  equal 
to  the  given  right  line  BF.  To  express  the  equation  analytically,  let  D  A  =  v; 
B  A = 5^ :  B  F  or  DE  =:  9 ;  tlien  will  E  A  be  r=  to    ;  and,  the  square  of  D  E  being 

equal  to  the  two  squares  of  DA  and  AE,  the  equation  wilt  be     =  —  -)-  t't;,  or 

9  9yy  +  yy'^'^i  wWch,  according  to  the  rule,  is  to  be  thus  transfonned 
tor  tlie  tangent,  qqyy  — yyva  si  +  yyva,  and  then  iqqyv  ^  2vvya 
=  4 +  2  v»wv,  and  hence  a  =  Jill+^LAI}', 

A  skilful  mathematician  cannot  be  ignorant  how  to  reduce  such  equations  to 
easier  expressions  for  construction.    As  in  this  example,  seeing  the  rectangle 

B  AE  is  supposed  equal  to  the  square  of  AD.  if  E  A  be  railed  ii  will  be  t)u=s 
?/ 1\  and  V*  —  yyee,  and  fjfj  —  jjc-  4-  cc,  tiicrefore  substituting  tliese  values  in 
tlie  al'ove  eqxialion,  it  gives  a  =       J       that  is,  ae  =  1  ey  -{-  v  ?/  ;  and  adding 

ce  to  both  sides,  fie  +  ee=see  +  2cy+^y;  therefore  the  three  quantities  e, 
t-^y,  and  e-^-a,  or  £  A,  £B,  and  EC  will  be  in  continued  proportion,  and  the 
construction  will  become  easy. 

As  ithas  been  hitherto  supposed,  t!iat  the  tangent  is  drawn  towards  B,  though 
it  may  bnppen  from  the  dr:te  to  be  (;it!ier  parallel  to  AB,  or  to  be  drawn  to  the 
contrary  part;  so  it  now  remains  to  determine,  how  thii>  variety  of  cases  mav  be 
distinguished  in  equations.  Take  then  a  fraction  for  a,  as  in  Uie  above-mentioned 
examples,  the  parts  both  of  the  numerator  and  denominator  with  their  signs  are 
to  be  considered.  For,  1 .  If  in  both  parts  of  the  fraction  all  the  signs  be  either 
affirmative,  or  at.  Ifist  the  affinnativL'  cxcucrl  th?  negative,  the  tangent  is  to  be 
drawn  towards B.  1.  Jt  the  i-fiiimativc- (juanulics  exceed  the  negative  in  the 
numerator,  but  be  equal  to  them  in  the  denominator,  the  right  line  drawn 
through  D  parallel  to  AB  will  touch  the  curve  in  D;  for  in  that  case  a  is  of  an 
infinite  length.  3.  If  both  in  the  numerator  and  denominator,  the  affirtnative 
quantities  be  less  than  the  negative,  changing  all  tlie  signs,  the  tangent  is  again 
to  be  dv?.wn  townnis  B,  and  this  case  coincides  with  the  first,  4.  If  the  affirm- 
ative fjuantiiies  exceed  in  the  denominator,  and  fall  short  of  tljc  negative  in  the 
numerator,  or  on  the  contraiy,  then  changing  the  signs  in  iliai  part  of  the  frac- 
tion whei*  they  are  less,  the  tangent  roust  be  drawn  the  contrary  wa) ,  that  is, 
AC  must  be  taken  to  ,s  ai  ds  E.  5.  But  whenever  the  aJHrmative  and  negative 
quantities  are  equal  in  the  numerato-,  let  tlicin  be  how  they  will  in  the  deno^ 
minator,  a  wUl  become  nothing  1  and  consequently  the  tangent  is  cither  AD 
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itself,  or  EA,  of  parallel  thereto;  as  will  easily  be  found  by  the  data.  And  these 
various  cases  may  be  explained  by  the  equations  for  the  circle. 

Thus,  let  the  diameter  of  a  semicircle  be  EB,  f  Fii .  3),  nnrl     D  he-  a  given 
point,  from  which  inny  fall  the  perpendicular  Al)  =  v.   r.ci  BA  =  y.  I'E  =  * 
then  the  equation  will  be  bi^  —  ifi/saW,  and  dr:iwii;g  the  tangent  DC,  it  will 
be  AC,  or  a  =  '[^'  ^'       greaUr  tiiau  2j/,  the  tangent  is  to  be 

drawn  towards  B ;  if  lefes,  towards  E;  li  equal  to  it,  it  will  be  panllel  toEB ;  as 

was  said  in  N  1,2,4,  ,       .       „  * 

Let  there  bejany  semi-circle  inverted,  as  NDD,  (fig.  4),  the  points  of  whose 
periphery  are  to  be  referred  to  the  right  line  BE,  parallel  and  equal  to  the  din- 
meter.  MakingNB  =  4  aiidali  things  else  as  above,  gives  the  equation  Ay 

yyssdd-\-VV  —  '2dvi  therefore  AC  or  a  = --r— — .  New  v.nre  r  ht-rc  is 
supposed  to  be  alw.ivs  less  than  i/;  if  b  be  greater  tiian  2  y,  then  tlie  tangent 
must  be  drawn  towards  E  ;  if  equal,  it  wiU  be  parallel  to  BE;  if  less,  changing 
aii  the  signs,  the  tangent  must  be  drawn  towards  B;  as  by  4, 5,  and  3.  But 
there  could  be  no  tengent  drawn,  or  at  least,  EB  would  be  the  tangent,  if  NB 
had  been  taken  equal  to  the  semi^diameter,  or  id  =  b,  as  b\  5. 

Lot  there  be  another  semi-circle,  who5e  dlarni-ter  NB,  (lig.  5.)  is  perpendi- 
cular to  EB,  and  to  which  Uo  points  are  supposed  to  be  reterred.  Let  be 
colled  b,  and  all  things  standing  as  before;  then  the  equation  will  be  j^y  =  bv 

—  1 . ,  and  hence  a  s=  tSlllII,  Now  if  6  be  greater  than  2  v,  the  tangent  must 

■J' 

be  drawn  towards  B ;  if  less,  towards  E ;  but  if  equal,  then  DA  will  be  the  tan- 
gent} as  by  N**  1,  4,  and  5.  And  these  are  all  the  various  cases  that  thecon- 
uderation  of  equations  can  ailbrd. 

Rat  how  the  limit?  of  equation?  are  derived  from  this  doctrine  of  t?.r^ents,  I 
do  not  e  xplain,  being  a  thmg  evident  i  and  the  application  to  the  maxima  or 
iniinaiaj  whiuri  are  determined  both  at  once  by  the  parallel  tangent :  concerning 
which,  and  other  matters  I  have  written  to  you,  and  have  also  treated  some- 
what on  them  in  my  Miscellanies;  where  I  have  also  shown  how  to  find  the 
points  of  contrary  flexure  from  the  tatvj^nt-?.  The  ^nme  method  may  be  applied 
to  other  things  also,  too  long  to  be  shown  in  this  letter. 

An  Account  of  some  Bookt,   N'  gO,  p.  5 147* 

I.  A  Discourse  concerning  the  Ongm  and  Froperti<^  of  Wind,  &c.  By 
R.  Bohun,  Fellow  of  N.  Col.  in  Oxon.        in  8vo. 

After  deducing  several  inferences,  from  such  relations  as  the  author  has  ob- 
tained from  books  and  travellers,  he  concludes, 

TOi..  II.  G 
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As  to  the  whole  matter,  thnt  it  will  be  hard  to  lay  down  any  perfect  theory  of 
wtiul$,  in  regard  that  the  great  inequalities  in  the  superHcics  of  tlic  earth ;  the 

geveral  obstacles  and  repcrcus:syon*?  from  mountiilns  ;  the  different  situations  of 
the  places  and  mcdiiims  in  v.htrh  fluy  blow  ;  the  dislanre  of  those  conntries 
from  the  jjolcs  ol  liic  world  ;  ilic-ir  respects  to  tljc  course  of  tUesuu,  wliclher 
they  comply  with,  or  resist  the  natur^it  motion  of  tl\e  air  from  east  to  west,  8ec. ; 
have  many  intricate  and  nice  speculations,  not  easy  to  be  stated. 

II.  Deux  Mscl lines  propres  u  faire  les  Quadrans,  avec  tres  grande  faeilitc  ; 
pr  !e  P.  Ignace  Gabton  P;irdies,  S.  J.  A  Par,  1073,  in  l'2mo. 

The  author  of  these  two  machines  tlnnks  they  are  sufficient  for  any  jicrsou, 
by  their  means,  to  learu  the  whole  tljeory  and  practice  of  dialing,  and  that  in 
less  than  an  hour's  time ;  and  may  practice  what  he  so  learns,  as  it  wei'e  by  play, 
drawing  the  dials  on  walls,  and  in  his  chamber,  with  the  greatest  ease. 

^  Keu!  F.Tperhvrvt  conctrmtig  an  KjTvrt  nf  tiir  f'ai-^ing  H 'tight  of  the  AtvwS' 
piiLix  uli  aoiiic  JjudiLS  in  the  Ji  aitr.    lit^  Li.  Jjoj^k,  Esq.    N°  9I,  p.  olbQ. 

I  am  prone  to  suspect,  that  tlie  nUf  rations  of  the  atmosphere  in  point  of 
weight,  may,  iu  some  uises,  have  some  considerable  effects  even  on  men's 
health;  as  when  the  ambient  ^r,  for  instance,  grows  suddenly  very  mucli 
lighter  than  it  was  before,  or  than  it  was  wont  to  be,  the  spirituous  and  aerial 
particles,  that  are  plentifully  harboured  in  the  mass  of  blood,  will  naturally 
swell  that  liquor,  and  so  may  distend  the  greater  vessels,  and  not  a  little  alter 
the  celerity  and  man  ier  of  the  cirrislation  of  the  blood  by  the  capillary  arteries 
and  veins.  To  countenance  iliis  conjecture  of  mine,  I  will  annex  an  experiment 
that  you  will  not  perhaps  dislific,  just  as  I  find  it  icgiotered  among  some  of  my 
loose  papers. 

I  caused  to  be  blow  n,  at  the  flame  of  a  lamp,  three  small  round  glass-bubbles, 

abniit  the  size  of  hazel  nuts,  and  furnished  r.ich  of  them  with  a  short  and 
slende;  stem,  by  means  of  which  they  were  so  nicely  poised  in  water,  that 
a  very  small  change  of  weight  would  make  them  either  emerge,  if  they  but 
lightly  leaned  on  the  bottom  of  the  vessel,  or  sink,  if  they  floated  on  the  top  of 
the  water. 

This  being  done  at  a  time  when  the  atmosphere  was  of  a  convenient  weight, 

I  put  them  in  a  wide-monthcd  glass  furnished  with  common  water,  and  suffering 
them  to  continue  many  weeks,  or  some  months,  I  obse:  \  c(i,  as  I  i  xij^cicil,  that 
sometimes  they  would  be  at  the  top  of  the  watei-,  and  remain  tliere  for  divers 
days,  or  perhaps  weeks :  and  sometimes  would  ^1  to  the  bottom,  and  after 
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having  continued  there  for  some  time,  they  would  again  emerge.   And  thougli 

sometimes  ihey  would  rise  to  the  top  or  fall  to  the  bottom  of  the  water,  accord- 
ing as  the  air  was  hot  or  coli ;  yet  it  \va<=;  not  difficult  to  distinguish  tho^e  mo- 
tions from  those  pi  ochirt'cl  iiy  thi:  varyinp:  gravity  of  the  atmosphere.  Jb'or  when 
the  beams  of  tiic  sun,  or  heat  of  ihc  ambient  air,  by  rarefying  the  air  included 
in  the  bubbles,  made  that  air  ilrive  out  some  of  the  water,  and  consequently 
made  the  whole  bubble  (consisting  of  glass,  atr»  and  water,)  somewhat  lighter 
than  a  bulk  of  water  equal  to  it,  though  the  bubble  did  necessarily  swim  as  long 
as  the  includefl  air  was  thus  rarefied,  yet  when  the  absence  of  the  sun,  or  any 
other  (  Tiuse  made  the  air  lose  its  adventitious  warmth,  there  would  ensue  a 
condensation  of  the  air  again,  and  thereupon  an  intrusion  of  more  water  (to 
auoceed  the  air)  into  the  glass,  and  consequently  a  sinking  of  the  bubble:  and 
this  would  commonly  happen  at  night,  if  it  did  not  liappen  sooner.  But  when 
it  was  upon  the  account  of  the  varying  weight  of  (he  atmosphi  re  that  the  bub- 
bles either  rose  or  fell,  it  appeared  by  thf  barn?rope,  thai  tlic  atmosphere  was 
so  heavy  or  so  light,  that  they  ought  to  do  so.  Insomuch  that  I  divers  times 
predicted,  whether  I  should  find  the  mercury  in  the  baroscope  high  or  low,  by 
observing  the  situation  and  posture  of  the  bubbles ;  and  consulting  that  instru- 
ment, it  verified  my  conjectures. 

N.  B.  1.  It  bninc;  very  dffFicuh  to  poise  several  bubble?  precisely,  a?  well  one 
as  another,  I  fliought  it  not  strange,  ih;;t  all  ilie  three  bubbles  did  not  cou- 
staatly  rise  and  fall  together,  but  sometimes  two  of  them,  and  now  and  then 
one  alone  would  sink  or  emerge,  when  the  change  of  the  weight  of  the  atmos- 
phere was  not  considerable  enough  to  operate  sensibly  upon  the  rest.  And 
therefore  it  is  not  amiss,  to  i> oise  a  greater  number  of  bubbles  together,  that, 
after  trial  made  of  all,  the  hiiest  may  be  chosen. 

2.  I  have  observed  it  sometimes  to  liappen,  that  a  bubble,  that  floated  wlien 
it  was  tiist  poised,  would  after  a  while  subside  without  any  manifest  cause;  or 
if  it  were  made  to  sink  by  such  a  cause,  it  would  continue  at  the  bottom  of  the 
water,  though  that  cause  were  removed :  which  difficult  phenomenon  seeming 
to  depend  upon  a  kind  of  imbibiUon  made  of  certain  p;irticlos  of  an  nenal  na- 
ture by  the  water,  the  consideration  of  it  belong;?  tu  anoiher  place,  nnt  lo  this; 
where  it  may  suffice,  tliat  the  e.\peruneut  did  sometnnes  actually  answer  ex- 
pectation as  that  above  related  did ;  wherein  my  main  drift  was  to  show,  that 
since,  as  the  atmosphere  is  heavier  or  lighter,  it  is  capable  of  working  upon 
bodies  uniler  water  so  as  to  procure  their  sinking,  or  their  emersion ;  the  air 
(ihouf^h  a  fluid  a  thousand  times  lighter)  must  lean  or  pre'^s  upon  the  water  it- 
self, by  whose  iutcrvcntion  it  produces  these  cftects ;  which  confirms  what  I 
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elsewhei^  teach,  that  the  atmosphere  is  incumbent  as  a  heavy  body  upon  the 
terraqueous  globe. 

Extract  from  some  Letters  of  Dr.  John  jyallis  to  the  Editor^  1672,  St^t.  iQ, 
concerniug  the  suspension  of  Qukh'thcr  xccll  purged  of'  Aik  much  higher 
than  the  ordinary  Stantlard  in  the  Torriceilian  Experiinent.   N®  91, 
p.  5160. 

I  am  not  sorry  to  find  in  your  Transactions  for  the  last  month,  that  M. 
Huygens  endeavours  to  account  for  that  odd  phenomenon  in  the  Torricellian 
experiment,  of  which  I  give  an  account  in  my  treatise  De  Motu,  Cap.  14  Schol. 

prop.  13.    The  phenomenon  is  this : 

Whereas  in  the  Tomccirmh  experiment,  the  quicksilvrr  cunt  ilned  in  tlie  in- 
verted tube,  how  lung  soever,  whose  open  orifice  C,  (%.  Q,  pi.  1^)  is  immerged 
in  stagnant  quicksilver,  does  usually  fall  down  to  the  height  of  about  2g  inches 
above  the  surface  of  the  stagnant  quicksilver  AB,  and  there  remains  suspended, 
as  at  I :  if  the  quicksilver  be  well  cleansed  from  air,  it  has  been  found  to  stand 
top-full,  much  higher,  even  to  the  height  of  75  inches,  and  how  much  higher 
it  may  stand,  v.-e  rn.nnot  tell  •  but  upon  tlie  admission  of  the  least  air,  or  a  con* 
cus^on  of  Ihe  tube,  it  tails  down  to  the  usual  standard. 

Two  reasons  I  (Ud  there  bint,  though  not  perfectly  satisfied  in  either :  the 
one  of  my  own,  concerning  the  spring  of  the  air,  necessary  to  put  heavy  bodies 
in  motion,  not  impelled  by  any  other  force:  the  other  of  my  Lord Broundcer, 
that  there  might  be  in  the  air  yet  a  greater  weight  or  pressure  than  is  necessary 
for  the  height  of  20  inches,  in  case  tlieic  be  nothing  but  the  bare  weight  of 
quicksiK-er  to  be  supported, 

I  fmd  M.  Huygens  falls  in  with  that  of  my  Lord  Brouncker,  save  tliat  what 
we  comprehend  under  the  name  of  air,  he  calls  a  more  subtile  matter :  which 
alters  not  the  case  at  all,  but  only  the  name.  M.  Huygens  here,  by  air,  seems 
to  understand  that  feculent  matter  arising  from  the  earth  nnd  water's  effluvia, 
whiih  are  intermingled  with  this  suhtile  nir.ttcr.  We  mean  by  air,  the  agfijrc- 
gate  of  butli  Uiese,  or  whatever  else  makes  up  tluit  ht  terogeneous  fluid  wherein 
U'c  breathe,  commonly  called  air;  the  purer  part  of  which  is  Mr.  Hobbe6*$  air ; 
and  the  feculent  of  it  is  M.  Hnygens's  air.^And  therefore,  where  I  speak  of 
vacuity  caused  by  the  Torricellian  experiment,  or  such  other  ways,  I  do  expressly 
caution  not  to  be  understood  as  affirming  absolute  vacuity,  but  at  least  an  ab- 
sence of  that  heterogeneous  uiixtnre  whieh  we  rail  air,  si  r'i  that  is  v, herein 
we  breathe;  without  disputing  a^jamst  the  purus  eeiher  oi  Mr.  iiobbe.'«,  ortiie. 
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materia  subtilis  of  Deacartes  or  M.  Huygens;  as  not  necessary  to  the  inquiries 
in  hand. 

To  the  pressure  of  this  purer  matter,  which  thL-y  suppose  so  siihtle,  as  to 
penetrate  the  mercury,  marble,  and  gla&*  itseh,  they  afcnbe  the  sutpcuiion  ot 
the  quicksilver  to  SO  great  a  height.  And  my  lord  Brouncker  in  particular 
had  a  design  of  prosecuting  the  experiment,  as  M.  Huygens  now  advises,  to  sec 
if  he  could  faring  it  to  some  determination  what  was  the  utmost  height  at 
which  it  m:ght  he  thus  made  to  ?tr\nd;  thereby  to  determine  the  pressure  of 
this  purer  rtiatter,  as  that  ot  tiie  common  air  is  deternniier.  ny  the  TnrricciHan 
experiment.  But  his  leisure  not  Lheu  servsiig.  i  only  gave  tiiat  brict  accouat  of 
his  notion^  as  it  is  there  inserted:  and,  whether  he  has  since  had  leisure^ 
amidst  a  great  press  of  other  business  to  pursue  it,  I  am  not  certain. 

Now,  though  I  would  not  wholly  exclude  this,  if  such  shall  be  found  to  be 
evinced^  yet  surely  there  must  be  somewhat  more  in  it  than  that  of  thi?  ^ubtile 
matter,  to  solve  the  phenomenr)n,  notwitlistandmg  the  two  experiments  now 
alleged  by  M.  Huygens. in  favour  of  it.  For,  if  this  matter  be  so  subtile  as  to 
press,  through  the  top  of  the  glass,  on  the  quicksilver,  and  consequently 
through  the  upper  on  the  nether  of  the  two  marbles,  as  is  acknowledged;  I 
do  not  see  why  it  should  not  balance  itself,  above  and  below,  in  the  same  man- 
ner as  cominon  air  wouki  do,  if  the  tube  were  pervious  to  it  nt  both  ends,  and 
the  quiclcsilver,  by  the  preponderance  of  its  own  weight,  full  ;  rci  •nly. 

And  tlje  answer,  that,  though  the  glass  be  peiietraUid  by  it,  yet  not  in  so 
copious  A  manner  as  where  no  glass  is;  does  not  to  me  solve  the  diiliculty :  be- 
cause the  same  obstacle  remains  just  in  the  same  manner  when  the  tube  is  in 
part  empti'.d,  and  when  the  quicksilver  is  unpurged:  the  pores  of  the  glass  not 
being,  by  either  of  tho<;e,  made  more  open  or  more  pervious.  And  if  we  sup- 
pose the  stibtitc  matter  by  percolation  to  be  straiued  through,  with  some  dif- 
ficulty, as  air  or  water  would  be  through  a  cloth,  this  might  possibly  cause  the 
qiucksilver,  when  it  does  sink,  to  sink  gradually ;  but  not,  as  wc  see  it,  suddenly 
to  fidl  to  the  hdglit  of  29  inches ;  as  from  D  to  1. 

The  connection  or  cohe  :  n  of  the  parts  of  quicksilver,  either  to  each  other, 
or  to  the  sidc^  of  t'le  glass,  which  Mr.  Hnvi^ens  supposes  to  require,  for  their 
separation,  a  grealer  force  than  is  m  these  percolated  pat  tieles,  till  they  have 
room  made  for  them  to  combine ;  seems  to  mc  the  less  considerable,  because  it 
is  not  so  necessary  to  separate  them  from  each  other,  since  they  may  misepa^ 
rated  slide  down  by  the  ades  of  the  glass ;  to  which,  it  is  well  known,  and 
visible  to  the  eye,  the  quicksilver  is  not  at  all  apt  to  stick,  but  doth  rather  de^^ 
cline  that  contact ;  in  like  manner  a<;  we  find  water  not  apt  to  join  with  oil  or 
grease }  though  water  to  glass,  and  quicksilver  to  gold,  do  very  readily  apply 
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themselves.  So  that  there  needs  no  such  force  to  disjoin  the  quicksilver  from 
the  glass,  \vhate\'er  there  may  be  for  disjoining  its  parts  one  from  another. 

If  iherefore  we  should  suppose  thf»  pressure  of  the  grosser  nir  dow  n\<'nrds  on 
AB,  (fig.  0,  pU  l)  the  surface  of  ihc  stagnant  quicksilvi  ^  and  conscquctitlv  hy 
means  thereof,  upwards  ui  C,  sufficient  only  to  bear  up  Llial  in  the  tube  to  tlio 
height  of  I ;  but  the  superadded  weight  or  pressure  of  the  purer  air  to  hold  it  up 
as  high  as  D,  75  inches  or  more,  while  it  is  full,  and  the '  quicksilver  well 
cleansed;  as  if  so  long  It  could  not  enter  at  D ;  but  in  case  it  be  not  so  cleansed, 
or  be  already  sunk  to  B,  this  purer  air  would  enter  at  D,  and  thrust  it  down  to 
T,  connterbr>1;tnclng  the  pressure  (at  C)  of  the  puror,  l^nt  not  of  the  g;rosser  air, 
whicli  I  take  to  be  the  sum  of  the  cause  iissigned  by  M.  Huygens:  I  am  yet  to 
seek,  why  it  may  not  as  well  penetrate  D  at  first  to  begin  the  descent,  as  after- 
wards to  pursue  it ;  and  why  not  as  well  begin  the  descent  when  the  quicksilver 
is  well  cleansed  of  air,  as  when  it  is  not  so ;  and  why  also,  if  the  pure  air  do 
freely  enter  at  D,  it  does  not  presently  fall;  or,  if  not  fi-eely,  why,  when  it  does 
fall,  it  falls  suddenlv  nnd  not  leisurely  from  D  to  I ;  p?pcc:i;lly  since  <;o  small  a 
weight  as  D  H  of  j  ure  air  (for  the  grosser  cannot  cntei ,)  is  very  inconsiderable  ; 
if  not  at  ail,  or  not  freely  pressed  by  tliat  incumbent  on  D;  and  the  adhesion 
not  considerably  less,  by  being  separated  only  at  the  top,  while  it  yet  continues 
to  touch  the  sides. 

I  am  apt  therefore,  as  hei  etofore,  to  ascribe  the  cause  of  this  phenomenon  to 
the  spring  that  is  in  nir,  and  the  want  thereof  in  quicksilver.  For  that  in  air 
there  is  a  spring  or  elasticity,  is  now  undoubted;  but  in  water  cleansed  of  air, 
though  many  experiments  have  been  attempted  to  that  purpose,  it  has  not  yet 
been  found  that  there  is  any:  and  I  am  apt  to  think  the  like  of  quicksilver; 
though  1  do  not  know  that  this  has  been  yet  so  rigorously  examined.  Now 
supposing  that  matter,  being  at  rest,  will  so  continue  till  it  be  put  in  motion  by 
some  force :  this  force  may  be  either  that  of  percussion  from  some  body  already 
in  motion,  which  is  the  case  when  the  quicksih'er  fhUs  hy  shaking  or  striking 
the  tube  ;  or  ot  pulsion,  from  a  contig-r.inis  body  begmnnig  to  move,  as  by  tiie 
expansion  of  some  adjacent  spring,  winch  is  the  aise,  when  tlie  springy  parts  of 
the  air,  either  left  in  unpurged,  or  re-admitted  in  the  quicksilver,  by  expand- 
ing themselves,  put  the  quicksilver  in  motion ;  or  some  conatus  or  endeavour  of 
its  own,  sudi  as  is  that  of  a  spring;  and  therefore  if  water  and  quicksilver  be 
not  such,  they  will  not  on  this  account  put  themselves  in  motion. 

Gravity  or  heaviness  is,  I  know,  reputed  to  be  such  a  conatus  or  ptoncncss  fo 
move  downwards,  and  so  lo  put  itself  m  motion:  and  the  wonder  at  present  is, 
why  it  does  not  so  here.  But  if  this  which  we  call  gravity,  should  chance  to  be 
not  a  positive  quality  or  conatus  originally  of  itself,  but  only  the  ef^t  of  some 
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pulsion  ocperpu^on  from  withool^  which  possibly  may  be  the  case,  and  principally 
from  the  spring  of  the  air  about  us;  then  while  this  pulsiun  and  percussion  is 
wanting,  the  bodies  accounted  heavy  will  not  oi  tiicin&elvcs  begin  to  fail:  which 
seems  to  be  the  present  case. 

And  this  is  the  more  considerable,  because  we  cannot  find  what  is  the  utmost 
height  at  which  the-quicksilver,  thus  accumulated,  will  remain  suspended ;  there 
haviiig  been  no  height  yet  attempteil,  at  which,  if  cleansed,  it  will  not  stand ; 
and  that  of  75  inclies,  con  idering  tl  ic  weightiness  of  quicksilver,  is  a  very  great 
one,  being  tnorc  than  «juivaient  to  8c)  feet  of  water. 

My  Lord  Brouncker  a  little  alters  the  case,  from  whnt  I  take  to  be  the  hypo- 
thesis of  M.  Huygens.  For  he  supposes  tins  purer  part  of  the  air  to  be  of  hke 
nature  with  the  grosser  part,. which  I  think.  M.  Huygens  docs  not ;  and,  though 
finer  tl\an  the  rest,  so  as  to  penetrate  glass,  which  the  grosser  will  not ;  yet  of  a 
springy  nature,  as  the  grosser  parts  are :  which  therefore  acts,  not  by  its  weight 
onl}',  hut  by  it"^  <:pring ;  and  therefore  when  Once  entered,  though  in  a  small 
proportion,  acts  as  eltectiiany,  at  its  (Irst  entrance,  n't  if  tlic  whole  incumbent 
air  had  admission;  Its  spring  bemg  of  a  hke.tensurc  \v  HIi  iliat  of  the  outward 
air.  ButM.  Hu>gens*s  more  subtile  matter  than  air,  though  iie  must  ;tllow  it 
weight,  yet  whether  he  allow  it  a  spring,  I  cannot  tell ;  nor  does  he  inform  us. 
And  when  he  says,  this  more  subtile  matter  without  difficulty  penetrates  glass* 
water,  quicksilver,  and  all  other  bodies,  which  we  find  impenetrable  to  air;  I 
Icnow  not  whether  he  mean,  without  auy  difficulty,  or  without  great  difficulty, 
thqugh,  with  some. 

But  his  Lordship,  tiiough  lie  allow  his  springy  subtile^  matter  to  penetrnte 
glass,  yet  not  without  difficulty ;  and  till  it  have  some  room  made  (as  HD) 
wherein  it  may  recollect  itself,  cannot  exert  its  spring,  and  therefore  not  while 
top-full  of  cleansed  quicksilver:  but,  so  soon  as  some  room  is  made  for  it: 
whereas  if  the  quicksilver  be  not  purged  of  air,  that  little  air  remaining  by  its 
spring  begins  the  motion .  He  thinks  it  also  not  improbable,  that  a  large  but  low  • 
lube  of  glass,  shorter  than  20  inches,  may  stand  top-full  of  quicksilver,  though 
with  a  small  hole  in  the  top,  as  at  K  ;  at  least,  if  im  merged  m  water,  in  ca-^eair 
be  too  subtile  for  our  mechanics.  He  might  also,  suitably  enoutrh  to  h  s  o  vn 
hypothesis,  have  so  explained  himself,  astoailow  his  more  subtile  parts  of  com- 
n)on  air  to  penetrate  quicksiWcr,  but  not  gla9S}  and  therefore,  in  case  of  room, 
fur  it  nt  HD,  it  might  through  the  stagnant  quicksilver,  and  that  at  C  pass 
upwards  to  BD,  and  there  exert  its  spring.  ' 

Isliall  forbear  to  dispute  agamst  this^  hypothesis  for  the  present ,  because  I 
think  it  more  proper  to  examine  by  experiment,  whether  well  pur  red  quickvler 
may  not  be  puyle  tp  stand  higher  ^han  A,  ,  the  ordinary  standard,  suppose  at 
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CH,  with  a  voUl  i«pace  about  it,  as  HD.  For  the  is$ue  of  this  experiment  seems 
very  proper  for  determining  this  doubt ;  which  therefore  I  am  not  willing  to  pre- 
judge.  There  is  yet  another  way  of  explaining  the  same  hypothesis,  mthout 

allowing  Ibis  subfile  mntter  to  pierce  the  which  is  this:  our  common  air 

beinpi' 311  nfr^regatc  of  vcrv  iictcrogeneous  parts,  we  m:iy  well  suppose  some  of 
them  to  be  springy,  and  ulhersnot  to  be  SO.  Tlic  spring}'  parts  we  may  conceive, 
to  be  so  many  consistent  bodies,  like  small  hairs  or  springy  threads,  wrapped  up 
in  different  forms  and  variously  entangled,  and  so  as  to  form  many  vacuities  capa- 
ble of  adroittiiiL  s  ^nie  fluid  matter,  which  may  insinuate  into  those  vacuities,  as 
water  in  a  Lunulli.'  of  l.ushi-s,  without  diyttirbinc^  tlie  texture  of  tlio*!?  springy 
parts  ;  and  which  m  iy  press  r:s  a  weight,  but  not  as  a  spring.  Now  if  iu  the  Tor- 
ricellian tube,  there  be  a  quaiuity  of  such  springy  matter,  the  sprmg  hereof  will 
be  of  equal  strength  with  that  of  external  air,  and  therefore  able  to  counter- 
balance it,  though  its  weight  be  much  less,  because  admitted  with  such  a  tensure. 
But  if  only  an  un$prinp:y  fluid,  which  presses  only  as  a  weight,  not  as  a  spring, 
and  this  defended  by  the  glass  tube  from  any  other  pressure,  save  that  of  its  own 
weight ;  it  will  still  be  too  weak  to  force  its  own  way,  till  its  sinjrle  weight  be 
equivalent  to  that  with  which  it  is  to  encounter  ;  which  is,  not  (.miy  the  springy 
part  of  the  air,  but  also  that  fluid  uospringy  part;  which  though  a  would  give 
way  to  a  springy  body  pressing  through  it;  yet  not  to  this  fluid,  like  itself,  and 
destitute  of  such  a  spring ;  and  is  therefore  able  to  keep  it  up  to  a  mudi  greater 
height  than  it  could  do  if  uncleansed  of  springy  air:  so  long  at  least  as  till  some 
spring-y  body  be  admitted,  or  some  concussion,  equivalent  to  it,  put  it  in  motion  ; 
but  being  once  u">  mf-tion,  it  will  so  continue,  as  a  bullrt  impelled  by  L^unpowder, 
or  an  arrow  oul  oi  a  bow,  till  slopped  by  some  positive  cyunalenl  force, 

I  do  not  deny,  but  that  this  explication  may  be  subject  to  some  difHculties 
and  exceptions ;  but  I  think  fewer  than  that  of  allowing  the  glass  penetrable  by 
this  subtile  matter.  Bat  the  best  way  to  settle  this  business,  being  some  suitable 
experiments;  I  should  recommend  these,  or  some  of  these  experiments,  to 
those  of  the  Royal  Society,  who  are  m  tluit  kind  better  provided  than  I  am. 

J.  That  hinted  by  my  Lord  Brounclter,  whether  a  large  low  tube,  of  less 
lieight  than  the  common  standard,  of  about  IQ  inches  English,  or  17  inches 
French,  might  be  made  to  stand  top-full  of  quicksilver,  though  a  smalt  hole  be 
left  open  at  the  top;  at  least  under  water ;  I  am  apt  to  think,  that  it  will  rather 
sink  slowly  and  with  a  hissing  noise,  than  fall  suddenly  and  silently. 

2.  Whether  of  two  polished  marbles,  or  metalline  plates,  the  lower  will  he 
found  to  stick  to  the  upper,  in  the  exhausted  receiver,  longer  lliau  is  account- 
able for  from  the  ordinary  counter- balance  in  the  Torricellian  experiment.  For 
though  M.  Huygens  now,  and  Mr.  Boyle,  have  long  since  intimated  this  from 
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bis  own  experience;  yell  judge  the  experiment  worth  repeating.  Ai.l  if  it  he, 
as  I  suppose  it  may,  found  to  succeed,  I  should  think  it  may  proceed  tVom  a 
want  of  a  spring  or  elastic  power  between  the  plates,  to  force  them  asunder;  and 
in  particular  that  spirit  of  wine  is  not  a  springy  body. 

3.  Whether  a  syphon  of  unequallegs  will  be  made  to  run,  in  an  exhausted 
receiver,  witli  water  or  quicksHver,  at  a  gi^enier  height  tlian  is  accountable  for; 
-which  though  M,  Huygeti^  liat,  tried  it,  Ftumk  a  worth  repeatine  in  this  So- 
ciety, This  when  it  does  succeed,  I  take  to  proceetl  from  tiie  spring  of  that 
little  remaining  air  in  the  receiver  not  quite  emptied. 

4.  Which  seems  of.  a  like  nature  with  tlie  former,  whether  a  tube  of  greater 
length  than  29  inches,  but  so  immerged  as  to  be  less  tlian  so  much  above  the 
level,  asCE,  may  not,  if  filled  with  well  cleansed  qnicksihei-,  be  gently  lifted 
iipwith  the  QLucksiher  in  it,  not  only  to  I,  as  when  it  is  unpurged,  but  to  H 
or  D,  higher  than  the  usual  standard. 

5.  Which  is  equivalent,  but  more  easily  administered,  uliether  \f  ^uch  a  tube 
so  filled,  be  at  first  so  inclined,  as  CF,  that  its  height  above  AB  be  It.s  tlian 
29  mches,  may  not  be  leisurely  and  gently  erected,  so  as  to  remain  full  not 
only  to  the  height  of  I,  but  of  G  or  D  ?   6.  Whether  cleansed  quicksilver  will 
in  the  open  mr,  nm  in  a  syphon  higher  than     inches?       If  not  in  theairj 
whether  it  will  so  run,  if  the  lower  leg  open  into  well-cleansed  water^ 

8.  Which  I  do  principally  reconiajend  ;  in  a  tube  so  filled  with  cleansed  quick- 
silver, as  to  stand  top^fuU  at  a  greater  height  than  the  usnnl  standard  as  CD  • 
m  case  some  part  be  forced  out,  not  by  admission  of  air,  but  by  jo^^r^jur  thJ 
tube,  suppose  as  much  as  HD,  and  a  stop  then  made;  whether  the  rest  Cl5  at 
a  greater  height  than  I,  the  usual  standard,  may  be  made  so  to  stand  of  itself 
nolNv.thstanrlmg  the  voidance  of  HD  i  For  by  this  esperiment  alone,  if  it  suc- 
ceed ,t  will  appear,  that  it  is  not  only  w^nt  of  room  for  the  subtile  matter  to 
recoUect  itself,  which  hinders  the  suspended  quicksilver  from  falling;  but  rather 
he  want  of  a  spring  to  put  it  in  motion.    If  .t  wHi  not  succeed,  I  should  mther 

^nkthesp„ngya.r  makes  its  way  tlm,ugh  the  qa.cksUver,  tiuu.  U.o«gh 

9.  Whether  cleansed  quicksilver  will  .^main  suspended  in  an  im^rted  tube 

'''«~^''*™«»"'«»«'>  'fterOKtrueiMture  of  gr.niy-  which 
,»ss bl; have  .  B«at,con„e.io.  ™h  .he  vnng  of  the  «r,Wc^  1  ■ 

ri 
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aware  of:  since  on  the  preseuce  or  absence  thereof  dalli  inainiy  depend  the  fall- 
ing or  not  falling  of  bodies  accounted  heavy.  Bui  1  am  not  willing,  by  inter- 
posing my  own  conjectures,  to  pr^udgc  Uie  experiments. 

Account  of  Two  Books,       91,  p.  5170. 

I.  Observations  Topographical,  Moral  and  Physiological,  made  in  a  Journey 
through  part  of  the  Low  Countries,  Germany,  Italy,  and  France,  by  John  Ray, 
FpIIow  of  the  Roya!  Sm-iety ;  whereunto  is  added  a  Brief  Account  of  F.  Wil- 
loughby,  Esq.;       Vov'i"('  through  a  great  part  of  Spain,  1673,  in  8vo. 

This  Jtiiierary  coutaiiii  wnatever  is  remarkable  in  those  places,  which  the  in- 
genious and  inquisitive  Author  travelled  through.  Z<et  his  reader  be  a  States- 
man, an  ecclesiastic,  a  philosopher,  an  artist,  a  tradesman,  a  father  of  a  family, 
an  husbandman,  they  will  all  of  them  find  matter  in  this  book  very  proper  for 
their  respective  genius,  profession?,  and  railings.  Here  is  described  the  climate, 
government,  revenues,  laws,  customs,  manners,  tempers,  abilities,  studies,  arts, 
trades,  and  natural  productions  oi  the  countries  spoken  of  j  and  besides,  divers 
fibulous  rehtions  and  ungrounded  fancies  refoisd  and  rectified. 

II.  Bemhardi  Vareni  *  M.  D.  Geographia  Generalis ;  in  qua  affectiones  gene- 
rales  Telluris  explicantur  summd  curi  quampfuriinis  in  locis  emendata,  aucta  et 
illustrata,  ab  Isaaeo  Newtono  Mathes.  Professore  Luca^no  apud  Cantabrigien> 
sesd  Societate  Kegia.  Cantabrigis  167  2,  ia  Svo. 

wB<  (I  noted  Dutch  PhyticiJii^  who  died  kx  ](>60i   TJic  above  ingtfnioas 

Treatise  cn  Universal  Geognphv,  u-hich  was  hononreil  with  tlip  nttentijn  of  Sir  Isnric  Newton,  iu 
hit  Lectures  at  Cambridge^  has  been  also  traa$la(cd  into  E.ngiisb«  in  2  vols.  8vq,  witb  various  notes- 
4ad  ciiiendjtiQiu  by  Sir  Ittic  and  Dr.  Jnrin,  Vaieniiu  -vm  abp  aathor  of  a  curious  drscriplioa  of 
Japan,  and  the  kiagdom  of  Siam,  in  Latin;  printed  at  Gimbrldge  in  l6!P3. 

IMD  OF  VOLUMB  SBVBNTH  Qt  THE  OAIGTNAL. 


Dwcovery  of  Two  New  Planets  about  Satum,  and  some  Fixed  Sian*   By  S. 

Cassini,  K*02,  p.Sl76.  (Vol.  VUL) 

About  the  end  of  Oct  )671}  Saturn  passed  dose  by  lour  small  fixed  stars, 
visible  only  by  a  telescope,  tvithin  the  sinus  of  the  water  of  Aquarius,  disco- 
vered in  the  same  place  within  the  space  of  ]  0  minutes,  by  a  telescope  of  1 7  feet, 
8utde  by  Caropani,  eleven  other  smaller  stars,  one  of  which,  by  its  particular. 
2 
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motioD,  showed  itself  to  be  atnie  pUnet:  which  we  found  by  comparing  it, 
not  only  with  Saturn  and  ordinary  Satellite,  discovered  in  l655  by  Mr. 
Huygens,  but  also  to  other  fixed  stars. 

These  observations  show  a  motion  of  this  new  planet  that  is  very  inamfest  in 
respect  of  the  fixed  stars,  but  less  sensible  in  respect  of  Saturn.  Yet  it  appears, 
thirAx>m  Oct.  »5,  to  Nov.  I,  its  distance  from  Saturn  increased  westward,  and 
from  that  time  to  Nov.  6,  it  diminished ;  so  that  Us  greatpst  digression  from 
Saturn  happened  in  the  beginning  of  Nov.  and  w-iS  foun  l  to  be  oi  8  tmnutes^ 
or  of  10+  diameters  ot  Saturn's  ring.  Whence  it  followed,  that  if  this  planet 
weie  a  satellite  of  Saturn,  it  must  be  about  the  end  of  Sept.  in  the  inferior  part  of 
its  drde,  and  at  tlie  beginning  of  Nov.  in  the  superior  part ;  and  that  its  revo- 
lution about  Saturn  was  of  a  long  duration,  since  for  12  day*  together  it  not 
only  lemwied  on  the  same  wcsti^m  side  of  Saturn,  but  thcrp  was  also  little 
change  of  apparent  distance  between  them.  Thr  rrcfJca  digression  of  this 
planet  was  treble  to  that  of  the  ordinary  sait  lhte,  ^na  tiiis  enabled  us  to  judge 
the  time  of  its  revoRition  to  be  quintuple,  applying  to  the  satellites  that  propor* 
tion  which  Kepler  noted  in  the  principal  pboeU,  between  the  periodical  tames 
and  their  distances.  * 

We  again  got  sight  of  Saturn,  Nov.  12,  l6,  1?,  ip.  23  ;  but  we  could  6nd  no 
appearance  of  the  new  planet.  Dec.  ]  6,  we  found  that  Saturn  had  resumed 
his  round  figure,  and  that  on  tlie  cast  of  him  there  was  a  small  star,  fiir  distant, 
m  a  straight  line  with  Saturn,  and  with  bis  ordinary  satellite  v/hkh  was  also 
eastward,  and  btit  little  distant  fix»n  Saturn.  And  Dec.  24,  we  saw  this  satel- 
lite in  the  west,  and  a  star  on  the  east,  less  distant  from  Satum  than  that  we 
hadsflen  the  l6th.  But  the  wealiier  did  not  permit  us  to  ascertain  wlietl.er  it 
was  the  same.  At  length,  Jan.  13,  23,  25,  of  the  year  16?  2,  w  e  saw  on  the 
west  of  Saturn,  sometimes  one  star,  sometimes  many,  fer  distant,  almost  m  a 
direct  line  with  his  ordinary  satellite  $  which  made  us  hope  to  see  ^in  the  new 
planet  towards  its  greatest  western  digression.  But  these  obscr  ations  were  the 
Inst  which  the  \v^ather  suffered  us  to  make,  before  Saturn  became  lost  in  the 
beams  ot  the  .?un. 

After  my  return  from  a  joui  ney  to  Prtwence,  having  brought  wiih  mc  from 
Marseilles,  in  the  b^inning  of  Nov.  1672,  an  excellent  telescope  of  35  feet, 
which  Campani  had  made  by  order  of  his  Majesty ;  we  set  it  up  in  the  Royal 
Obsen-atury,  directing  it  to  Saturn,  as  soon  as  the  weadwr  would  permit,  to 

look  for  tiiC  new  planet.  In  the  first  observations,  made  Dec.  13  and  17,  wp 
perceived  a  star  to  the  west,  remote  from  Saturn,  which  in  both  these  obsero 


Namely,  the  tqiMzcsof  die  periodical  times,  pnpoctiQiialto  tbeaibeief  the  distaoces. 
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vaiioiis  had  a  southern  latitude  in  respect  to  tlie  line  of  his  wiAgs:  but  in  the 
fii'Stitwas  furtlier  distaiit  iVom  Saturn  than  in  the  seond. 

Wc  could  not  sec  Saturn  again  till  the  23d  of  Dec,  and  tlicii,  iii  the  presence 
of  Messrs.  Huygens,  Picard,  Mariotte,  Romer,  and  others  of  the  Royal  Aca« 
demy  of  the  Sciences,  we  found  a  small  star  westward  of  Saturn,  between  him 
and  his  ordinary  satellite,  which  was  on  the  west  also,  almost  at  a  double  dis- 
tance. And  nt  that  time  we  had  no  other  reason  to  sny>pose  it  to  be  differeiit 
Irom  the  toraier,  but  tiiat  it  had  no  latitude  at  all  in  respect  of  the  Wna  of  Sa- 
turn's wings.  The  weather  did  not  suffer  us  to  sec  Saturn  again  tiil  tlie  3odi  of 
Dec.  and  then  we  saw  a  little  star  on  the  east  of  him,  without  any  latitude, 
between  him  and  his  ordinary  satellite,  which  liad  passed  also  to  the  east  of  him. 
This  observation^  compared  with  the  foregoing,  kept  us  yet  in  susjlbnse,  because 
TIC  know  rot,  <A  hpther  this,  which  seemed  to  us  the  same  with  that  of  the  fore- 
going  observation*  had  passed  from  one  side  of  Saturn  to  the  other,  by  only 
one  motion  slower  than  that  of  the  ordinary  satellite,  and  consequently  by  a 
little  arch  of  a  greater  circle;  or  whether,  during  this  interval  of  lime,  itliad 
made  one  or  more  turns  by  a  lesser  circle ;.  which  was  much  more  agreeable  to 
the  position  in  which  It  had  appeared,  without  latitude,  in  both  obsen'ation's. 

The  heavens  were  not  favop.rable  to  iis  rgain  til!  the  10th  of  Jan.  1673  ;  and 
then  this  little  star  appeared  to  have  returned  almost  to  the  same  position  m 
respect  of  Saturn,  and  his  ordinary  satellite  where  it  had  been  Dec.  23.  We 
wondered  to  Iiave  found  three  times  successively,  this  small  starbetweoi  Saturn 
and  his  ordinary  satellite,  always  ne<irly  equally  distant  from  them  both.  But 
our  admirafion  ccr.sed  nt  the  4th  oh^^ervation,  made  Jan.  15,  in  which  theordi* 
nary  satellite  was  to  the  east,  and  the  iiewtme  west,  as  it  hr>d  been  in  tiie  fore- 
going, but  a  iilUe  nearer  to  Saturn.  We  had  that  evcaiiig  lime  enough  atten- 
tively-to  observe  this  planet  for  a  wliole  hour  together,  during  which  we  per- 
ceived it  approached  to  Saturn  on  the  west>  and  consequently  was  in  the  supe- 
rior part  oif  its  drcle ;  whidi  fully  confirmed  us  in  the  supposition  that  it  was  an 
interior  satellite.  Thns  the  pursuit  of  anotlier  catellite,  which  we  knew  to  be 
■further  distant  from  S  iim  n,  and  to  ha  ve  a  longer  period,  made  US  discover  this 
which  is  nearer  to  it,  and  whose  periotl  is  shorter. 

Then  it  was,  that  companng  the  observations  together,  we  began  to  find  the 
nature  of  the  motion  of  the  new  interior  ,  satellite.  For  the  last  two  showed  us, 
that  in  5  days  it  had  made  more  than  a  whole-  levolution.  The  first  observation 
compared  with  the  third,  showed  that  in  18  days  it  had  made  n  nninber  of 
revolutions,  ahnost  whole  ones,  which  certainly  \\  ere  toiir  ;  each  oi  them  of  4|. 
days:  So  that  between  the  10th  and  15th  it  might  be,  that  there  had  been  one 
vevolution  of  4^  days^  or  two  revolutions  of  2-^  days  each.   But  the  combinatioa; 
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of  the  fiiBt  with  the  second,  made  us  seclude  the  period  ol  2^  days.  We  there- 
fore judged,  by  these  observations,  that  this  last  planet  finishes  its  revolution 
about  Saturn  in  44-  days ;  that  the  semi^iameter  of  this  circle  is  three  semi«dia« 
meters  and  a  fourth  of  Saturn's  ring;  and  that  it  was  towards  its  greatest  west« 
ward  digression  the  23d  of  Dec.  and  Jan.  I,  about?  in  the  evening. 

On  these  {^rounds,  after  the  4th  observation,  we  made  an  ephemeris  of  thia 
planet,  which  has  served  us  s\ncc,  until  the  occultr»<!on  of  Saturn,  without  hnvitig 
found  any  other  difference  in  the-  observations,  birt  that,  as  for  the  nearest 
planet,  the  return  to  the  same  place,  after  one  revolution  of  44- days,  is  made 
one  hour  later,  so  that  one  circuit  is  finished  in  4  days  and  13  hours.  Wc 
have  also  learned  by  the  following  observations,  that  wlien  the  interior  satellite 
Is  much  distant  from  its  great  digressions,  it  has  some  southern  latitude  in  re- 
spect to  the  line  of  the  wings  in  the  upper  semi-circle,  and  some  northern  lati- 
tude in  the  mfenor ;  as  hjis  abo  the  old  aatellite,  which  has  more  of  it  in  propor- 
tion to  the  diameter  oi  its  circle. 

Our  application  to  observe  the  planet  nearest  to  Saturn,  in  the  small  time  we 
had  at  evenings,  by  reason  of  his  proximity  to  the  sun  beams,  had  diverted  us 
from  the  other  more  remote  pUnet.  But  Feb.  6,  we  b^n  to  see  it  agniu,  and 
the  weather  favoured  ns  wdl  enough  to  observe  it  almost  all  the  days  following, 
until  the  ooth  ol  Feb.  except  the  gth  and  )  8th.  It  was  conveniently  seen  by 
Campanrs  teleiicope  of  I7  feet,  by  wliich  the  lirsl  discovery  of  it  had  been 
made;  and  by  another  of  20  feet,  made  by  Lebas,  with  whic!i  Mr  Pi.  :ud  ob- 
served it  also  constantly,  and  sometimes  in  the  company  of  IM: .  iiujgcus  and 
Mr.  Mariotte,  The  first  observations  of  the  distances  were  made  by  an  estimate 
of  the  eye,  comparing  the  exterior  satellite  with  Saturn,  and  with  the  other 
satellites.  The  last  were  made  by  the  measure  of  the  time  between  the  passage 
of  the  planet,  and  that  of  the  centre  of  Saturn.  This  new  planet  more  and 
more  removal  from  Saturn  till  the  cnh  of  Feb.  when  \ve  measured  the  difference 
between  iU  passage  and  that  of  the  centre  of  Saturn,  and  found  it  30  sec  of 
an  hour,  which  give  at  least  10  diameteis  of  Saturn  ;  but  on  the  20th,  jt  was 
already  too  near  the  beams  of  the  sun  to  measure  its  distance;  which  yet  by 
estimate  was  judged  greater  than  it  had  been  the  i  gth. 

By  the  apparent  swiftness  of  its  motion  during  the  first  days.  It  is  easy  to  see, 
that  this  planet  had  been  seen  in  conjunction  with  Saturn  Feb.  3;  and  by  it^ 
motion  on  the  We^t  k  appears,  that  it  was  ni  the  inferior  part  of  its  circle:  and 
because,  durmg  this  time  of  17  days,  it  removed  more  and  more  from  Saturn  it 
IS  certain  that  it  remained  in  the  same  quadrant  of  the  inferior  western  circle 
above  1 7  days,  and  that  its  whole  time  of  revolution  is  more  than  68  days  It 
wan  these  last  days  at  a  distance  almost  eqnal  to  that  which  it  had  about  the  end 
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of  Oct.  1671,  so  tlvat  in  about  480  days  it  made  a  certain  number  of  entire  revo- 
lutions^ vihidi  can  be  no  more  than  7  ;  since  each  ot  thein  is  doubtless  of  more 
than  66  days.  If  we  count?  of  them,  each  would  be  684^  days ;  if  we  count  6, 
each  would  be  80  days ;  if  we  count  but  5^  each  would  be  q6  days.  But  this 
last  supposition  can  by  no  means  be  made  to  agree  with  the  two  obaervatifms  of 
Dec.  1672,  incl  the  first  Hoes  not  agree  with  them  so  well  as  the  second.  The 
proportion  of  tlie  apparent  distances  in  the  observations  of  Feb.  which  are  the 
best,  would  make  us  estimate  each  ot  its  revolutions  between  80  and  q6  days; 
but  the  pn^rtion  of  the  greatest  (Agression  of  lO/i,  compared  with  that  of 
the  two  other  satellites^  together  with  their  periods,  agrees  better  with  60  days.* 
Therefore  in  the  Ephemeris  which  we  give  of  one  revolution,  we  fblbw  this, 
until  we  get  a  mote  precise  determination,  which  requires  a  greater  number  of 
observations. 

Extract  of  a  Letter  of  David  von  der  Becke,  a  German  Fhiiosopher  and  Phtf- 
siciaa  at  Mindw,  concerning  the  Princ^les  and  CatuetoftheFolatiUzation  of 
Salt  of  Tartar  and  other  Fixed  Salts.  Printed  at  Hamburgh  1 672.  N**  92, 
p.  5185. 

By  the  volatilizadon  of  salt  of  Tartar,  is  here  meant  the  volatilizatbn  of  the 
tartareous  acid  from  cream  of  Tartar,  (crystals  of  tartar,  acidulous  tartrite  of  pot- 
ash). It  is  unnecessary  to  notice  any  farther  concerning  this  uninstnictive  che- 
mical paper. 

Ohservatvme  on  the  Nature     Smm.   By  Dr.  Grew.    N*  92,  p.  5 1  gs. 

If  Aristotle  and  Descartes,  Sec.  who  h-ivc  written  of  meteors,  and  amongst 
them  of  snow,  have  not  ^  et  given  a  full  account  of  it  i  it  will  not  be  needless  to 
inquire  further  of  it.  He  that  will  do  this,  will  do  it  best,  not  by  the  pursuit  of  his 
fancy  in  a  chair,  but  with  his  eyes  abroad ;  where  if  we  use  them  well  fixed,  and  with 
cKition,  and  this  in  a  thin,  o^m,  and  still  snow,  we  may  by  degrees  observe :  1st, 
with  M.  Descartes,  and  Mr.  Hook,  that  many  parts  of  snow  are  of  a  regular  figure; 
for  the  most  part,  as  it  were,  so  many  little  rowels  or  stnrs  of  0  points;  bein^ 
perfect  and  transparent  ice,  as  any  we  see  on  a  pool  or  vessel  of  water.  On  each 
of  these  6  points  are  set  other  collateral  pomts,  and  those  always  at  the  same 
angles  as  are  the  main  points  themselves.  Next,  among  these  irregular  figures, 
though  many  of  them  are  large  and  fair ;  yet  from  these  taldngour  first  item, 
many  others,  alike  irregular,  but  much  smaller,  may  likewise  be  discovered. 

*  Laler  observations  have  served  lo  esi^blitJj  the  period  of  »V«lutioa  of  thii  MtoUitej  wbidl  is  the 
;>th  io  order,  iit  73  daya  7h.  48in» 
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A'^ain,  among  these  ncl  only  rt-^ular,  but  entire  parts  of  SHOW,  looking  still 
more  warily,  we  shall  perceive  that  there  are  divers  others,  indeed  irregular,  yet 
cliiefiy  the  broken  points,  parcels  and  fragments  of  the  regular  ones.  Lastly, 
that  besides  the  broken  parts,  there  are  some  others  which  seem  to  have  lost 
their  regularity,  not  so  much  in  being  broken,  as  by  various  winds,  first  gently 
thawed,  and  tlien  frozen  into  little  irrej^uhr  clumps  again. 

From  hence  the  true  notion  aiifl  external  nature  of  snow  seems  to  appear, 
VIZ,  that  not  only  some  tew  parts  of  &now,  but  originally  the  whole  body  of  it, 
or  of  a  snowy  doud,  is  an  infinite  mass  of  icicles  regularly  figured;  that  is,  a 
cloud  of  vapours  being  gathered  into  drops,  the  said  drops  forthwitli  descend}, 
on  which  descent,  meeting  with  a  soft  freezing  wind,  or  at  least  passing  through 
a  colder  re^.on  of  air,  each  drop  is  immediately  frozen  into  an  icicle,  shooting 
itscir  foi  th  into  several  points  on  each  hand  outward  Iroun  its  centre :  but  still 
continuing  their  descent,  and  meeting  with  some  sprinkling  and  intermixed 
gales  of  warmer  air,  or  in  their  continual  motion  and  waftage  to  and  fro,  touch- 
ing upon  each  other,  aomearea  little  thawed,  blunted,  frosted,  clumpered, 
others  broken,  but  the  most  clung  in  several  parcels  together,,  which  we  call 
flakes  of  snow. 

It  being  known  what  snow  is,  we  perceive  w  hy,  thougii  it  seems  to  be  soft, 
yet  it  is  truly  hard ;  because  true  ice ;  seeming  only  to  be  soft ;  because  on  the 
first  toudi  of  the  finger  on  any  of  its  sharp  edges  or  points,  they  instantly  thaw  ; 
otherwise  tliey  would  pierce  our  fingers  like  so  many  lancets.  Why  again,- though 
snow  be  true  ice,  and  so  a  hard  and  dense  body,  yet  very  light;  because  of  the 
extreme  thinness  of  each  icicle  in  comparison  of  iLa  breadth.  Also  how  it  is  white, 
not  because  hard ;  tor  there  are  many  solt  bodies  white  -y  but  because  consisting 
of  parts  all  of  them  singly  transparent,  but  being  mixed  together  appear  white ; 
as  the  parts  of  froth,  glass,  ice,  and  other  transpareiit  bodies^,  whether  soft  or  hard. 

Thus  much  for  the  external  nature  of  snow;  let  us  next  a  little  inquire  into 
its  cssentifll  natnre.    Now  if  we  would  make  a  judgment  of  (his,  I  think  we 
may  best  do  it  by  considering  what  the  general  figure  of  snow  is,  and  compa- 
ring the  same  with  such  regular  figures  as  we  see  in  divers  other  bodies.  As 
for  the  figure  of  snow,  it  is  generally  one,  viz.  that  which  is  above  described : 
rarely  of  different  ones,  which  may  be  reduced  chiefly  to  two  generals,  drcubrs- 
and  hesagonalb,  other  simple  or  compounded  together.    More  rarely,  either 
U>  be  aeen  of  more  than  6  points ;  but  if  so,  then  not  of  8  or  10,  hut  12.    Or  ir\ 
single  shoots,  as  so  many  short  slender  cylinders,  like  those  of  nitre.    Or  by  one 
of  these  shoots,  as  the  axle-tree,  and  toudiing  upon  the  center  of  a  pair  of  pointed^ 
icicles,  jcnned  together  as  the  two  wheds.  Ot  the  same  hexagonal  figure,  and 
oC  the  same  usuaLbreadth }  but  continued  in  thickness  or  profnndit;,  JpLe  th« 
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Stone  which  Boetius  cails  Astroites.  All  these  I  say  are  rare,  the-first  described 
being  the  general  figure. 

As  for  the  configurations  of  other  bodies,  wc  shal  find  that  there  are  divers 
which  have  some  a  less,  others  a  more  near  resemblance  to  snow.  Nitre  is 
formed  into  long  cylindrical  shoots,  as  also  "  l  i  ial  salts  for  the  most  pait, 
resembling  the  several  points  of  each  <;tarry  icicle  of  snow.  Salt  of  hartshorn, 
sal  ammoniac,  and  some  other  volatile  salts,  besides  their  main  and  Iou<rLr  slioots, 
have  others  shorter  branclied  out  Irom  tiicm  i  resembling  .-.s  those  the  main,  so 
these  the  collateral  points  of  snow.  But  the  icicles  of  uritie  ai  e  sliU  more  near ; 
for  in  salt  of  hartshorn,  although  the  collateral  shoots  stand  at  acute  angles  with 
the  main,  yet  not  by  pairs  at  equal  height :  and  in  sal  ammoniac,  although  they 
staiKl  fliainetrically  opposite,  or  at  equal  height,  j-etat  right  angles:  whereas  in 
the  icicles  ot  unne,  tJiey  stand  nt  equal  height,  and  at  acute  angles  both  ;  in  botli, 
like  those  of  snow.  And  it  is  observable,  that  the  configuration  of  feathers  is 
likewise  the  same.  The  reason  whereof  is,  because  fowls  liave  no  organs  for 
evacuation  of  urine,  and  the  urinous  parts  of  their  blood  are  eracuated  by  the 
habit  of  skin,  where  they  produce  and  nourish  feathers. 

From  hence  it  should  seem,  that  every  drop  of  rain,  containing  in  itself  some 
spirituous  particles,  and  meeting  with  others  in  their  descent,  of  a  saline,  and 
that  partly  nitrous,  but  chiefly  urinous,  or  ol  an  acido-salinous  nature  ;  the  said 
spirituous  parts  are  intercq)ted  by  them,  and  wiih  those  the  watery,  and  so  the 
whole  drop  is  fixed. 

On  the  StKange  Freezing  noticed  in  Ntmb*  QO.   By  Dr,  fFalGs.  N*  92, 

p.  5 196. 

The  extraordinary  freezing  which  liappened  in  Somersetshire  in  Dec.  last, 

was  similrtr  with  us  at  Oxford.  It  was  rather  ri  raininc;  of  ice,  or  at  least  rain 
Ireezmg  as  it  Icll  ;  whicli  inaile  strange  icicles  iiar.ging  on  trees,  and  a  noise  l>v 
tlie  rattUng  of  them  011  the  boughs  moved  by  the  wind.  Yet  more  m  the  coun- 
try about  us  it  .seems,  than  with  us  here.  And  the  great  warmth  soon  after 
was  also  with  us ;  insomuch  that  there  came  not  only  blossoms,  but  as  it  is 
said,  green  apples  on  divers  trees  i  particularly  in  the  parish  of  Holywell. 

An  j^ccount  of  t%co  Booh^.   N°  Q2,  p.  5197. 

1.  Tracts  written  by  the  Honourable  Robert  Boyle,  containing  New  Experi- 
ments touching  the  relation  betwixt  Flame  and  Air,  and  a*'i^i't  ^-xp'osions:  An 
Hvdrostatical  Discourse,  occasioned  by  some  Objections  of  Dr.  Henry  Moore, 
^c. ;  To  which  is  annexed  an  hydrostatical  Letter,  about  a  way  of  weighing 
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water  in  water:  new  experiments  of  the  positive  or  relative  Levity  of  Bodies 
under  vrater;  of  the  Air's  Spring  on  bodies  under  water:  and  about  the  dif- 
fetvjnt  Ptessiire  of  heavy  Solids  and  Fluids.   London,  1672,  in  8vo. 
These  tracts  being  well  known  to  philosophei-s,  but  llttk  need  now  be  Said 

concerning  them,  especially  after  the  long  and  particular  title. 

In  tlie  third  part,  he  discusaes  at  large  and  solves  this  problem:  whence  it  is, 
iliat  urmators  or  divers  are  80  far  firom  being  killed  or  oppressed  by  the  wdght 
of  the  incumbent  and  ambient  water,  that  they  are  not  so  much  as  hurt  by  it. 
Concerning  which  he  says  it  is  taken  for  granted,  that  divers,  though  at  ever 
10  great  a  depth,  feel  no  pressure  against  them  hy  the  water,  which  he  says  is 
an  affirmation  in  point  of  lact,  of  wlio.se  truth  he  rrjakes  bome  question.  To 
this  hydrostaiical  discourse  our  author  subjoins  a  letter,  lilustrating  an  experi- 
ment to  weigh  water  in  water,  on  account  of  some  exceptions  made  to  it"  by 
Mr.  George  Sinclair,  in  his  hydrostatics,  lately  printed  at  Edinburgh.  On  which 
occasion  the  editor  of  these  papers  finds  himself  obliged  to  take  notice  of  a 
pamphlet  annexed  to  this  book,  of  Mr.  Sinclair's,  called  a  Vindiration  of  the 
Prefucc  of  the  book,  intitlcd  Georgii  Sinclari,  See.  Ars  nova  et  magna  Gravitatis 
ct  L  vita^i^   from  the  challenges  and  rc^tiotts  of  the  pubiisiicr  of  tiie  i^hil. 
Trails,  as  liicy  are  to  be  found  in  Numb.  50,  Aug.  l6,  l66g.   Not  to  reflect, 
as  it  deserves,  on  the  artifice  of  leaving  tlus  pamphlet  out  of  the  copy,  that  was 
presented  by  Mr.  Sinclair  to  Sir  R.  Moray,  a  person  whom  Ijc  knows  to  be  very 
iar  from  aUowing  his  pretences  in  the  preface  here  questioned ;  the  editor  6rst 
of  all  desires  the  reader  to  observe,  how  grossly  Mr.  Sincfair  prevaricates  in 
his  pretended  vindication,  when  he  asserts  that  the  MS.  of  Ars  nova  et  magna, 
ifc.  was  not  committed  by  the  author  to  the  judgment  of  the  Royal  Society, 
omitting  the  main  part,  contained  in  these  words,  which  (recording)  is  yet 
thdr  constant  and  careful  practice  to  do  in  all  things  of  that  nature.   For  if  this 
had  been  taken  in  by  Mr.  Sinclair,  he  must  certainly  have  thought  none  but 
snch  as  are  wIh^IIv  it^norant  of  the  cartdour  and  justice  of  that  illustrious  body, 
and  of  the  care  e  i'  ihe  sworn  secretaries  thereof,  would  believe  him  in  what  he 
so  lx)ldly  and  immorally  a-sperses  them  with,  viz.  that  it  was  the  interest  of  them 
who  had  taken  out  the  purposes  of  bis  MS.  to  procure  it  should  not  be  re- 
corded in  the  register ;  unless  it  should  be  said  that  the  registry  had  been  in  this 
only  case  purposely  omitted  at  the  solic  t  rinn  of  the  pretended  plagiaries;  and 
who  they  are,  has  not  yet  been  declared  by  Mr.  Sinclair :  who,  in  ihe  next  pLce, 
might  do  well  to  consider,  not  only  how  much,  before  his  poinpovis  Ar.>  nova  ct 
roagna  came  abroad,  had  been  printed  of  the  doctrine  of  die  air's  preasure,  and 
likewise  how  well  was  known  the  way  of  counterpoising  air  wiihqaicksiker  iii 
glass  tubes;  but  also  that  in  tins  so  generally  inqmntive  and  expenmental  a§c^ 
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it  not  unfrequentl;  hsj]pens  that  learned  men,  proceeding  in  their  researches  on 
solid  principles,  though  they  reside  in  places  far  distant  from  one  another,  and 
without  any  matual  communication  or  knowledge  of  their  respective  studies, 

yet  happen  to  lijrht  upon  and  discover  the  same  tilings  and  truths ;  a$  may 
cnsily  be  mnrle  oni  by  undeniable  proots  in  the  matter  of  cnrve  lines  found  equal 
to  straigiii  ones ;  in  the  doctrine  of  motion ;  in  the  anatomy  of  plants,  &c.  Ami 
having  said  thus  much,  if  Mr.  Sinclair  sdll  persists  in  the  good  opinion  he  has  of 
himself,  we  shall  leave  him  still  to  enjoy  it ;  though  we  think  it  may  be  much 
sunk  by  this  timc.-^In  the  4th  tract  our  author  endeavours  experimentally  to 
show,  that,  though  not  only  the  peripatetic  schools,  but  the  generality  of  phi- 
losopher?  both  ancient  nnd  mudern,  as  well  as  the  vulgar,  n«;cribe  the  ascension 
of  lighter  bodies  m  water  to  an  internal  principle,  by  them  caiied  positive  levity  ; 
yet  we  need  not  admit  any  such  thing  for  the  true  and  adequate  cause  of  the 
emersion  of  wood  and  such  lighter  bodies,  put  under  water.— In  the  3th  he  adds 
to  the  proofs^  already  given  of  the  power  of  the  spring  of  the  air,  some  of  the 
operations  he  has  discovered  it  to  have  on  bodies  placed  under  water.    In  doing 
which  he  employs  two  sorts  of  trials,  showing,  that  a  ?ma!l  quantity  of  inclosed 
air  may  by  its  pressure  have  a  considerable  operation  on  bodies  covered  with 
water,  notwithstanding  the  iiiterpodtion  of.  the  liquoir ;  whidi  pressure  may  be 
manifested,  botli  by  what  it  directly  and  positively  operates  upon  bodies  under 
water ;  and  by  the  things  that  regularly  ensue  upisn  the  removal  of  the  inclosed 
air,  or  the  weakening  of  its  ^ng.— >Inthe  €th  and  last,  the  author  consider- 
ing- tliat  it  has  proved  a  great  impediment  to  men's  freely  acquie<;cins:  in  the 
doctrine  founded  on  the  phaeaomena  of  his  physico-mechanical  experiments, 
tlial  if  the  atmosphere  could  really  exercise  so  great  a  pressure,  as  he  asaib^  to 
it,  it  would  unavoidably  oppress  and  crush  all  the  bodies  exposed  to  it:  he 
therefore  employs  in  this  tract  divers  weighty  conaderaUons  and  remarkable 
experiments,  to  remove  the  force  of  that  plausible  objection. 

II.  E^perienze  intorno  h  diverse  cose  natural!,  ct  particolarinente  a  quelle  che 
cisonporiate  dall'  ludie;  f'atte  du  Francesco  Redi.    In  Fir.  lOyi,  in  41o. 

This  learned  author,  desirous  of  examining  many  traditions  about  natural 
things,  begins  with  certain  snake>8tones,  described  by  various  authors,  found  in 
the  head  of  some  serpents  in  the  East  Indies,  and  believed  to  be  a  sore  antidote 
against  the  biting  or  stinging  of  venomous  animals,  when  af^ied  to  the  wound» 
to  which  it  is  paid  they  v>'itl  stick  very  fast,  till  they  have  imbibed  the  poison; 
which  done,  they  will  fall  ofi  ^  -all  which  is  invalidated  by  the  author  upon 
many  trials. 

He  next  takes  notice  of  several  things  that  produce  real  efl^ts,  but  not 
always,  by  reason  of  some  iippediments  intervening.   Ext  gr.  That  aqua^vitse 
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.  swims  upon  olive  oil ;  effects  of  the  distillations  of  water  In  various  vessels ;  of 
fulminating  povkrders  ;  of  the  oi!  of  tobacco  ;  of  the  torpedo  fish  ;  of  w  iter- 
newts,  eagle-stones,  &c. ;  of  the  strong  digestive  flower  ot  iow!* ;  of  llic  blood 
and  horn  of  the  rliinuceros,  of  sugs  horns  j  of  pimento,  Chinese  fennel,  ^itm- 
frasB,  Peruvian  bark,  ginseng,  are. 

Detcr^thn  and  Management  of  the  Cacao-tree.*   N'^  93,  p.  6007. 

The  body  of  the  cacao  is  about  4  inches  in  diameter,  5  feet  in  height,  and 
above  12  from  the  ground  to  the  top  of  the  tree.  These  trees  are  veiy  differ- 
ent  from  each  other;  for  some  shoot  up  in  2  or  3  bodies  ;  others  in  one.  Their 

leaves  are  manv  of  them  dead,  and~  most  discoloured,  tinless  on  verv  vouner 
trees.  'I'he  number  of  cods  the  tree  prodace5  is  uiiGertaiii  :  but  we  reckon  a 
bearing  tree  yields  from  i  to  6  pounds  of  nuts  a  year  ;  and  each  cod  contains 
fiom  ao  to  30  nuts. 

Cacao  was  originally  of  these  [the  West]  Indies  and  wild.  Towards  Ma« 
racajo  are  divers  spots  of  it  in  the  mountains ;  and  I  am  informed,  the  Portu- 
guese have  lately  discovered  whole  woods  of  it  up  the  river  of  Maranon. 

Inquiries  concerning  Stones  and  other  Materuikjor  the  Use  Building;  and  on 
the  Art  of  hardening  and  tending  Steelfor  cutting  Porphyrif  and  other 
hard  Jkfarbke,   N*  93,  p.  6010. 

There  is  a  sort  of  gr^  free-stone  at  Paris,  every  where  on  the  south-side  of 
the  river  Seine,  rather  of  a  coarse  grit,  and  so  soft  when  Hrst  taken  out  of  the 
quarry,  that  it  is  dressed  and  hewn  with  broad  sharp  axes,  almost  as  easily  as 
dried  clay ;  but  it  grows  harder  and  harder  in  the  air,  very  durablej  and  fit  for 

building.  The  Portland  stone  is  of  a  fine  chalky  grit,  fit  for  all  curious  hewn 
and  carved  work,  though  not  for  water  or  fire.  On  the  contrary,  the  free- 
stone in  Kent,  is  of  a  whitish  grey  colour,  lasts  well  in  air  and  water  ;  it?  grit 
less  fine  and  chalky,  than  that  of  Portbnd.  The  Derbyshire  free-stone,  though 
it  endure  the  fiercest  fire,  is  brittle,  and  consequently  unfit  for  fine  and  curious 
workmanship. 

Concerning  marbles.    Query,  whether  Salisbury  marble  be  a  true,  though 

cparse  natural  mnrble  ?  Whether  blue  marbles,  coming  much  fifom  Genoa  and 
Leghorn  as  balkst,  be  harder  tlian  white  marble,  but  take  not  so  good  a  polish  ? 

♦  The  c«c«a,  or  dMXtdate-tree,  ii  the  theabnma  caeao  ofLiooam,  andiBdegratlyfigufed  in 
Vla^nm  Merian  s  celebratid  WCfk  on  the  SoriouD  uincti«  pi.  69.  It  h  aboKpratoated  io  CMficbv't 

Carolina,  appendix,  pi,  6, 

la 
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Whence  comes  the  best  black,  marble  ?  Whether  poiphyiy  differ  in  nothing 
from  marbles,  but  in  hardness  ? 

Qneiy,  the  wavs  of  making  artificial  marble  ;  and  wfiethcr  that  with  windi 
the  Elector  o(  Bavaria  lias  adorned  his  whole  jjalace  at  Munich,  so  as  to  look,  as 
ricli  unci  beautiful  as  any  palace  inltaly,  is  made,  as  some  affirm,  of  such  gypsum 
as  coiTipuses  the  plaster  of  Paris,  which  bdng  put  over  the  fire  and  let  boil  till 
it  cease  of  itself,  after  being  cooled  is  kept  dry  ibr  use ;  mixing  painters  colours 
with  it  for  tinging  or  colouring  it  according  to  pleasure,  and  using  it  as  the 
burnt  gypsum  is  at  Paris?  Besides  several  other  inquiries  conrernMig  stones, 
quarries,  coal,  &cc ;  and  then  conclude?,  that  it  would  be  useful  to  rcti  ieve  ilu- 
art  of  hardening  and  teinpcriug  sleel  iur  cultiug  oi  porplijrj,  he;  wiuch  ihc 
Eg)'ptians  were  masters  of,  of  old,  and  after  them  the  Greeks  and  Romans  :  in- 
somuch  that  the  neat  and  curious  hewing  and  carving  of  obelisks,  colosses, 
statues,  pots,  urns,  as  also  porphyry  and  other  hard  marbles,  is  now  the  object 
of  admiration  to  the  most  skilful  workmen,  who  know  not  which  way  to  rough 
hew  stones  of  that  untractable  iiardncss. 

On  the  Advantage  of  Virginia  for  Ship  building,  by  a  Gentleman.  N*93, 

p.  6010. 

The  country  of  Viiginta  abounds  every  where  with  large  and  tall  oaks,  of  at 
least  50  or  6o'i  et  in  height,  of  clear  timber,  without  boughs  or  branchings ; 
being  very  fit:  o  maKe  plank  of  any  size,  very  tough,  and  excellently  well 

enduring  the  water. — With  abundance  of  pines  for  masts,  no  country,  that  we 
know  \n  the  world,  is  better  stored  than  Virgmia.  Besides  thtre  is  another  sort 
of  wood,  called  cypress,  which  is  far  better  than  any  pine  for  masts,  it  being  of 
as  tough  and  sprii^  a  nature  as  yew-tree;  bending  beyond  credit;  when  dry, 
much  lighter  than  fir,  and  so  well  lasting  in  wet  and  diy,  that  it  seems  ratlier 
to  polish  than  pcri^  in  the  weather.— The  same  countiy  affords  great  abun* 
dance  of  old  pine  for  making  rosin,  pitch  and  tar. — ^The  conveniency  of  planting 
hemp  for  cordage  and  sail-clothii  in  that  country  is  so  great,  tliat  England  might 
in  a  short  time  be  supplied,  without  being  beholden  to  other  nations  ibr  it.-— 
To  these  particulars  adil  the  great  abundance  of  iron-stone  in  Viigini^  which 
has  already  been  tried  and.found  very  good  ;  the  conveniency  of  wood  and  limet- 
atcme  bdng  a  great  inducement  to  the  makir^g  of  iron,  which  might  be  done  at  a 
much  less  rate  there  than  here. 

To  make  Vines  grow  to  adwmfage,  all  wer  the  Bm/  of  a  House,  Bif  Mr.  John 

Tempter.  N«  Q3,  p.  Go\  6. 

He  lets  vines  ascend  by  one  &ingle  stem  to  the  eaves  of  his  house,  cutting  oiF 
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an  the  luxuriant  branches  by  the  way :  tin  n  gives  tliem  liberty  to  spread  upon 

the  tiles,  all  over  one  side  the  rorjf  of  his  house.  Thus  he  furnishes  his  dwell- 
ing liousc,  and  many  out-houses ;  by  which  means  the  vines  are  no  hindrance 
to  the  other  wall-fruit,  and  the  rays  of  the  sun  bciut^  .ilrTiost  direct  upon  thft 
vines,  he  has  riper,  sweeter  and  greater  plenty  of  grapes,  than  wlicn  the  vines 
are  placed  as  wall  trees. 

On  the  Motion  oj  the  Mearls  of  fxo  Urchins,  after  (heir  being  cut  out.  Bi/ 

Mr.  John  Ttmpkr.        93,  p.  (jo  1 0. 

I  cut  out  the  hearts  of  two  urchins  j  whereupon  I  lound  tlic  systole  and 
diastole  to  continue  full  two  hours,  while  the  hearts  lay  upon  a  glazed  earthen 
white  plate,  hi  a  cold  window.  Tlie  distance  of  their  diastoles  was  unequal  in 
time,  but  very  large  for  half  an  hour,  and  then  sensibly  diminishing  until  they 
ceased  at  the  two  hour.^  end  ;  and  would  not  then  be  reinforced  by  a  needle's  point, 
which  for  the  half  itour  preceding  they  would  answer  at  any  time. 

After  the  hearts  liad  ceased  above  ^  of  an  hour,  so  as  a  needle  prirking  them 
caused  no  motion ;  yet  upon  setting  the  plate  on  the  hearth  in  the  thiuiuey,  in 
about  two  minutes  they  began  to  beat,  thougli  but  weakly ;  and  upon  eight 
minutes  continuance  they  beat  freely;  and  when  removed  into  the  window 
again,  continued  their  pulsation,  without  pricking,  above  an  hour;  and  might 
have  done  longer,  could  they  have  been  attended  to.  Perhaps  we  may  hence 
conjecture  the  cause  of  life  and  death-  And  wlien  siiail  we  say  then,,  any  animal 
or  insect  is  dead  if  it  lus  motion  ? 

Observations  on  Turkcif.    N'gS,  p.  (S017. 
A  disease  reigns  in  the  country  about  Aleppo,  and  as  far  as  Bagdat,  that  at- 
tacks both  sexes,  all  ages,  and  strangers  a.  well  as  natives.    It  is  commonly 
tailed  llmal  d'  Ateppo,  and  appears  to  be  in  the  skin  a  small  pu.stule,  hard  and 
fed,  theheadscarcdylajgcratthebeginningthanthepointofapini  afterwards 
growing,  and  being  tiburished  by  five  or  six  little  roots  or  fibres,  it  goes  on  to 
Its  height  for  the  space  of  about  6  months ;  and  in  as  many  more  declines  again 
So  that  the  whole  pcnod  of  this  disease  is  generally  comprised  within  the  space 
of  one  year,    lliis  pustule  has  hitherto  yielded  to  no  remedies,  neither  in  the 
begiimlng^  middle,  nor  dediae.    It  is  wholly  to  be  left  to  nature ;  and  bv  doino- 
so,  tkere  is  no  pain  or  trouble  in  it   It  affects  people  not  once  only  but  oh^u, 
and  It  seizes  on  sevendpatt«of  the  body;  and  when  on  the  fiice,  causesa  re- 
marfcable  scar,  which  yet  by  fittleund  little  vanS6hes.4^ 

JJ^^  r MOl  a  natter  of  conjecture.  J,  it  produced 

ntm..A  ti.«a«r,unai  piaster  «  the      re«*lya^k  "*  butotonr  of  Aleppo,  h» 
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As  to  fevers  tt  and  about  Aleppo,  though  they  have  the  'sdtoie  type  there  as 
in  England ;  yet  there  are  two  things  peculiar  in  them.  One  is,  that  in  acute 
fevers,  cold  sweat  commonly  stgni(Te<;  recovery,  but  hot  sweat  portends  death. 
Theotlieris,  that  in  such  acute  fevers  even  on  intermitting  pulse  denounces  no 
danger. 

The  leprosy,  which  anciently  was  so  frequent  a  malady  in  these  coiintries,  is 
now  scarcely  to  be  found  there ;  though  at  Damascus  there  is  still  an  hospital 

standing,  formerly  built  for  the  relief  of  persons  sodiseased. 

The  reasnii  wliy  the  city  of  Cnn=.trintinop1r,  is  so  much  siihjcct  to  the  plague 
is,  according  to  some,  owing  to  the  muUilude  ot"  slaves,  )  early  brought  by  the 
Black  Sea,  aud  then*  hard  diet  and  usage :  according  to  others,  it  is  owing  to 
the  common  people,  feeding  for  the  greatest  partof  siimmier  on  cucumbera  and 
melons,  and  drinking  water  upon  them,  without  the  use  of  helps  to  correct  the 
crudities.  But  the  phpicians  generally  conclude,  that  tlie  air  of  Constantinople 
is  infecfcd  hy  the  noi-th-c:i«;t  wind?,  which  Uow  commofily  for  3  months,  be- 
ginning about  the  summer  solstice,  arising  from  uhwbolesome  inarsbes  iii 
Tartar)'  and  Muscovy. 

Besides  the  other  uses  of  opium  in  Turkey,  it  is  common  in  Arabia,  to  cure 
horses  with  it  of  the  griping  of  the  guts. 

As  to  the  way  of  drasang  leather  in  Turkey,  it  is  to  be  observed,  that  their 
leather  i-^  not  so  strong  and  serviceable  as  that  in  England.  And  though  It  be 
coR^monly  said,  that  the  leather  in  tliese  parte'j  though  thin  and  supple,  wil!  hold 
out  water ;  jet  this  is  to  be  understood,  that  tiie  Turks  in  their  winter-Loots, 
between  the  lining  and  the  leather,  put  a  sear  doth  i  which  being  curiously 
sowed  in  the  seams,  will  keep  out  water,  though  you  put  them  in  it  for  some 
hours  together.  In  cleaning  their  leather,  they  use  lime  and  album  Grascom; 
and  instead  of  "hark  of  trees,  they  employ  valonia,  a  sort  of  acorn.  I  am  per- 
suaded that  our  aroins  in  England,  if  they  could  be  spared  for  it,  would  per- 
form the  like  ett'ect,  and  perhaps  better ;  seeing  that  the,  vaionia  often  bum*  the 
leather  so  much  as  to  make  it  alinost  useless. 

4n  Account  of  tm  Boois.  N°  93,  p.  Goig. 

J.  Vini  Rhenani,  imprimis  Baocaracensia,  Anatomia  Cbymica,^Jk>h,  •Davide', 
Fortfflo  Phil,  et  Med.  D.  Heidel.    l67{kj  in  i^mo. 

The  processes  followed  in  the  making  pf  foreign  wines  axe  detailed  in  SO  xnstty 
pubhcatioiis  ot  modern  tiTnes,  that  it  cannot  be  necessary  to  lay  before  Wir 
readers  the  description  here  given  of  the  method  of  making  rhenish  wine, 

11.  DePoematum  Cdntu  et  Viribus  kytM^^  dxon..  167^,  in  8vo. 

The  author  of  this  treatise,  ' wbp  is  ,     noted  Isaac  •VossitiB,  endeavoulv  lo 
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prove,  that  the.  muac  of  ihe  ancients -is  '^n  tobeprererred  to  that  of  our  age, 
forasmuch  as  speech,  bow'  powerful  soever  at  'this  day,  yet,  when  put  into  a 
song,  or  rendered  musical,  is  not  of-  that  clEcacv  in  moving  our  senses,  as  it 
was  in  times  of  old.  .The  reasons  of  which  lie  endeavours  to  explain. 
•  Among  many  other  remarks,  are  the  JbHowing  curious  ones.  He  himents 
the  cessation  amongst  mu^cians,  of  that  great'  power  of  moving  the  afiections, 
for  more  than  a  thoiisam^* years;  ago.  Observing  further,  that  those  motions 
have  so  great  a  power,  that, '  even  wOtl^ot  any:  voice  and  sound,  they  can  raise 
aflections  more  strongly  thari  any  voice  or  oration.  For  the  proof  of  which  he 
alleges  the  aiicieat  .[xuitomiuii,  whose  Icet  and  ttaiids  he  makes  no  less  eloquent 
thaii  ihc  tongues  of  orators  i  witness  Cicero,  w  ho  useil  to  coutead  \vith  Koscius, 
the.stage-player,.  which  df  the  two  should  most  vary  the  same  sentence,  the  one 
by  word8»uthe  :6ther.  by.gestbres ;  henoel  our  author  affirms,  that  if  we  employed 
is.  mudi  labour  and  time  in  learning  the  pantomimical  art,  as  we  do  in  learning 
a  language,  wt  mr^ht  possibly  come  to  express  our  mind  and  thoughts  as  clearly 
by  that  way,  as  now  we  do  by  the  aid  of  a  language:  nor  does  he  think  that 
mankind  would  sutier  any  thing  by  it,  if  the  pest  and  confu.>ion  (tiiest-  are  his 
owh  words). of  SO  many  tongues  were  banished,  and,  msteadof  them,  this  sole 
art  of  the  ptotomtnlesrwere  known  by  all  inankind,  and  men  explained  every 
thing  fay  signs,  nods^.;  and  gestures ;  on  account  of  which  be  thinks  the  condi* 
tion  of  brutes  to  be  much  better  than  tliat  of  men,  seeing  they  signi^r  without 
an  interpreter  their  sense  and  tlioughta  more  readily,  and  perhaps  better,  than 
any  nien  can  do. 

Alsoj  the  skill  of  exploring  the  internal  affections  of  the  bodv  hv  touch  alone 
as^e  perceive  the  eattdmal  motions  by  the  eye.  Where  our  author  exceedmgly 
commends  the  dti)l  of  the  Chinese  physicians  in  findhig  out,  not  only  that  the 
body  is  diseased,  (which  he  says  is  all  that  our  practitioners  know  by  it)  but 
also,  from  what  cause  or  from  what  part  tlie  sickness  proceeds.  In  short,  to 
make  ourselves  masters  of  this  skill,  he  would  have  us  labour  in  exploring  the 
nature  of  men's  pulses,  till  tliey  become  as  well  known  and  as  familiar  to  m,  ns 
a  hai-p  or  lute  is  to  the  players  thereon ;  it  not  benig  enougli  for  them  to  know, 
that  there  is  something  amiss  which  spoils  the  tune,  but  they  must  also  know 
what  string  it  is  which  causes  that  fault. 

On  thb  occasion  the  editor  thinks  it  will  not  displease  the  reader  here  to  in- 
form him,  that  he  lately  saw  a  letter  written  from  Java  in  the  East  Indies,, 
mentionmg  an  Indian  treatise,  much  talked  of,  concerning  the  art  and  method 
of  knowing  diseases  and  their  events  by  the  sole  heating  of  the  pulse:  and  that 
some  curious  persons  in  that  island  had  already  written  to  some  religious  men. 
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in  China,  demng  them  to  spare  no  pains  in  procuring  it:  to  promote  which  a 
sum  of  monqrhadt^en  sent  thither,  ibr  a  reward  to  the  translators. 

The  contemptihleness  of  the  modem  music  to  him  is  such,  that  he  says  thei^ 
is  hai  d!)'  50  much  as  the  shadow  of  the  pristint!  inaje.sty  of  it  remaining ;  wonder- 
ing that  those,  who  in  Limand  the  former  age  have  written  of  music,  have  writ- 
ten nothing  of  the  rhyme,  or  have  done  it  so  that  they  seem  to  liave  been 
altogether  ignorant  of  what  it  is ;  regarding  nothing  but  to  please  the  ear ; 
whereas  to  af!ect  the  mind,  it  is  necessai^  the  sound  should  signify  what  may  be 
understood  by  the  mind,  without  which  there  can  be  raised  no  true  pleasure, 
nor  any  stroncT  affection.  He  adverts  trt  the  excellence  of  the  Chinese  music, 
though  that  people  co:nj>lain  of  the  loss  of  tVieir  ancient  wnv  of  singing,  which  if 
they  do  justly,  our  autlior  scruples  not  to  dihriii,  tiiat  their  music  must  have 
been  divine,  seeing  the  present  state  of  it  is  so  excellent,  that  they  may  easily 
ttlenoe  all  the  music  of  Eurq)e.  The  rare  oontrivanoe  for  rendering  even  and 
strong  sounds,  of  the  old  Roman  hydraulic  organ,  desmbed  by  Hero  and  Vitru- 
vius,  and  explained  by  our  author,  and  by  him  declared  to  excel  our  organs, 
yielding  an  unequal  and  weak  blast.  The  art  of  the  ancients  in  making  such 
tibiaj  or  pipes  of  so  many  diiierent  forms  and  tigure  as  there  are  kinds  of  affec- 
tions :  concerning  which  he  affirm^  that  there  is  none  to  be  found  at  this  day, 
that  even  know  how  to  make  such  pipes  as  are  able  to  produce  such  motions  i 
mnce  our  modem  artificers,  in  his  Ofwiion,  fail  not  only  in  the  matter  of  which 
those  instruments  are  to  be  mad^  but  also  in  tlie  proportion  which  is  to  be  ob- 
served in  their  form. 

Demonstration    the  Syttchronitm  of  the  Vibratiom  itt  a  Cycloid*       a  Person 
cf Quality.*       94, p. 6032.   Tramtatedfrvntht Latin, 

Let  ab,  be,  cd,  de,  ef,  &c.  (ng.  l.  pi.  1),  be  mutually  equal ;  and  bl,  c2,  d3, 
e4,  fa,  &c.  increase  equally  as  the  uunibers  3,  b,  7,  9,  he.  I  say,  that  any 
heavy  body,  &lling  from  any  point  of  this  lihe,  will  arrive  at  the  lowest  point  in 
the  same  space  of  time,  in  which  it  would  arrive  at  it,  if  the  body  should  h\\ 
from  any  other  point  of  the  line.  For  if  you  put  «;=  abssbc  =sod,  &c,  and 
&sbl,  also  X  for  any  number  of  the  others :  then,  putting  i^a  for  af,  xjfb 
must  represent  f  ^,  and  then  the  time  of  descent  must  necessarily  be  or  -^i 
and  the  same  holds  in  all  case?;.    Therefore,  &c. 

I  say  farther,  that  this  carve  is  the  cycloid  :  wiileh  is  easily  demonstrated  frOHi 
the  construction,  and  from  what  was  just  now  hinted}  via,  that  this  curve 

*  L  iv>  vkc  ount  Erouncker.  See  the  Paper,  nunre  Adly  demoiiitraled  in  Birch's  Hitt.  eftbe 

Iloyal  Society,  Vol.  1,  p.  70, 
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abcdcfz  is  cqu  il  to  dorWe  the  last  rigtit  line,  azv ;' and  that  aw  is  equal  to 
half  the  cirtumfcrencc  at  tlie  circle,  whose  dhmctor  k  7.i>  \  also  nnivrr-";i!l\\  rhat 

the  triangle  T  b  li  represents  the  right  line  zu> ;  and  tiie  square  T  b  H  ^hc 
curve  abcdefe;  and  the  quadrant  T  b  S  represents  the  right  liiie  an  i 
the  parts  of  one  respectively  the  parts  of  the  other.  As,  if  7"  ^  ijj  represents 
f    then         i»2  So  wU  represent  a^,  and  T  —  ^  25  will  represent  af.— I  say 

lastly,  thnt  ball  ^uspcnrlcd  by  a  string  of  a  proper  length,  and  vibrating  between 
two  cycloidsj,  'describe?  ot  moves  inacydoid.  Consequently  these  vibrations 
are  synchronous.       E.  D. 

Ohsercatiom  ofJupUeri  TrantU*  near  some  Fixed  Stars  ;  useful for  determining 
the  Tnclination  of  that  Planet  to  the  Ecliptic.  By  Mr*  Ftamsteed.  N"  94, 
p.  603S. 

The  inclosed  paper  contains  some  observations  of  Jupiter,  whidi  being  made 
from  a  more  convenient  station  than  I  commonly  have  used,  are  more  accurate 

than  my  former  one^  t  anrl  the  planet  bcinp;  in  a  fit  place  his  orbit,  they  are 
the  most  useful  for  cletcrmining  his  inclination  to  the  ecliptic,  th,it  w<?  c-ni 
again  expect  these  six  years,  or  perhaps  before  he  returns  again  to  this  place. 
Had  the  latitudes  of  the  fixed  stars  of  T^cho's  constitution  been  exact  and  co- 
herent, we  should  easily  have  determined  the  precise  quantity  of  this  inclination, 
and  those  r^ular  inequalities  we  find  in  this  and  in  all  the  other  planets,  which 
are  irrepresentr>ble  hy  numbers,  only  by  reason  of  some  latent  errors  in  the  places 
and  latitudes  of  the  ti.ved. 

It  would  be  a  task  deserving  the  pains  and  accuracy  of  the  learned  Capsini,  and 
of  all  others  that  have  good  observatories  and  instiumenta,  to  endeavour  the 
restoring  of  the  fixed  stars,  especially  of  those  that  are  near  the  ecliptic.  Had 
T  only  a  convenient  place  for  observing,  a  ready  assistant,  and  other  necessary 
accommodations,  I  should  not  doubt  in  a  few  nights  to  rectify  many  of  Tycho's 
errors  i  and  to  add  Some  st  u  s  to  bis  catalogue,  as  well  visible  to  the  bait  eye,  yet 
omitted,  as  telescopical  ones. 

I  have  made  lately  some  observations  of  the  utmost  elongations  of  the  three 
innermost  satellites;  which  I  find  greater  than  Signer  Cassini  states  them,  but 
almost  the  very  same  with  Mr.  To^^  nie/s.  But  I  have  just  cause  to  suspect 
some  eccentricity  in  the  third  ;  for  I  find  its  elongation  greater  on  the  one  hand 
of  Jupiter,  than  on  tlie  other.  1  intend,  at  another  opportunity,  to  make  more 
tnals  as  carefully  as  I  can,  either  to  continu  or  destroy  this  observation. 

The  observations  are  omitted,  as  not  now  of  any  use. 
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Some  Observations  mmk  bi/a  Aficroscope,  cont rived  In/  M.  Lcra  cnhock*  in  Hol~ 
land,  lateiy  communkated  by  Dr.  Regnems  dc  Graaj.        y4,  p,  6od7. 

l.Thc  mould  upon  skin,  flesh,  or  other  things,  ha?  been  by  some  reprr- 
sentcd  to  be  sliot  out  in  ihe  ionn  oi  the  stalks  of  vcgeUbles,  so  as  that  some  cf 
those  stalks  appeared  with  round  knobs  at  the  end,  some  with  blossom-likc 
leaves.  But  I  obseiTc  that  such  mould  shoots  up  first  with  a  straight  transpa- 
rent stalk,  in  which  stalk  i>  driven  up  a  globous  substance,  which  for  the  most 
part  places  itself  at  the  to[)  rjf  tlie  ?t:il'<,  and  is  followed  bv  another  alobtilc,  driving 
out  the  first  eitiier  sidewa)  s  or  at  the  top  j  aiid  that  is  succeeded  by  a  third  and 

*  Aiifony  Van  Leeweri!uH-k,  so  higlily  ceT^-Vrai;' J  for  bis  (mrioui  mfcfOscopical  obser?atioiM,  wai 
a  Butch  gciitkman,  «kf  Delph  in  Haliand.  He  was  bom  in  tbe  year  l632,  iq4  died  in  aged 
J>l  yean.  Leeweoboek  wai  not,  properly  speaking,  a  nuin  of  letten,  •  bat  from  the  exmwrdinafy 
Hssiduiiy  with  whkh  he  pm-sued  his  researches  into  the  minuter  parts  of  Nature,  and  tbeitlikiag 
oovdty  of  the  curious  obsetvations  wbicfa  be  pubiisbcd,  bis  nune  is  perhaps  more  fnqoeoay  quoted 
fajr  pbiloBopben  and  natunlitts^  than  that  of  any  olber  writer  of  his  time.  TLis  celebrated  ^»erver 
b.u!  the  ;;«  J  fjrtunc  to  live  at  a  perioil,  w  licn  ihe  iustrutii  -Tn,  by  which  he  obtMBfd  his  fame  was 
jret  ia  some  degree  in  its  infancy.  He  applied  tumself  with  unremitted  cote  to  tbe  grioding  and 
|)oliihit«  into  a  sute  of  perftclioo>  the  ^ple  lens,  at  being  the  best  caknlated  iot  accorate  investiga- 
Jion  ;  :incl  Irs-i  (table  to  those  dfccptioni  v-hicli  a  c<.':-ripositio3  of  ^Ih^'-cs  sonnatjmesomJMibns.  8o  muiy 
aodso  exUaordinary  were  tbe  discovenes  ol  Leewenhoek,  that  he  ouy-be  said  to  bave  lirought  \nx<y 
view  a  new  world  in  science  j  and  socb  was  the  genecal  tralb  and  fidelity  of  bis  observations  and 
descriptions,  and  the  rfspp-ct  pnid  ta  hii  communicafion?,  ihnt  hi?  liris  been  not  unaptly  COmpUmented 
with  the  title  of  the  JJdpftic  Urack.-l  Yet,  if  lais  works  be  inspected  with  critical  attention,  tfaer 
will  be  found  fay  no  means  freefton  conddeiable  mutt',  and  he  sometbnes  appem  to  faavede- 
ceited  Liniseff  in  a  very  sing-.i'ar  manner.  Thus,  according  to  Buf  rluave,  he  COOe  nialMuned  that 
the  Teins  bad  a  puliation  and  the  arteries  none.  He  is  suid  to  have  been  a  penoo  of  amiable  manners 
aad  of  great  int<^^  of  character.  At  his  deoease  he  beqneatbed,  u  a  legacy  to  tbe  Royal  Society! 
3  c.iri'ius  cnl!c,-tinn  of  some  of  his  best  micrfisi  op<;'s,  ;ci  the  nuiubt-!-  uf  t',v,_>niy-six.  Uieae  wei«  all 
prepared  by  bis  own  hand,  and  were  mounted  in  small  silver  ftaaits.  A  description  of  them  nay  be 
ibund  in  Vols.  32  and  41  of  the  Philosophical  l^uiactiainj!,  as  well  aa  in  Baker's  wocfc  entitled 
iM^apHtrt  fw  tke.Mieriiioape, 

•  Thb  iMns  admiUKt  by  kii  |WMBrri»l  1 1  rt. 

"  Qui.>juc  wagii  miror,  (iuiis  exercica  fati^ 
"  Atci%«juc,  n«c  studii)  apta^ovema  fuit." 
It  u  alto  confirmed  by  a  letwr  f mm  m  fcOi.  Moiincw,  imai«d  in  ih«  «rti  vohimv  «(  Dr.  Biich's  Hikloay  of  life  Monl 
SecittTt  ia.iib'ich  Lecwcuhodi  i*  capctdjr  Mid  to  Iwfe  aadcnUod  Ao  UngDage  btl^hw«wlk.■■ 

t  "  RttfMi*  apod'  Battfos  findunt  naoils  fiolpM } 
"  HichabilBi  IThabut,-  Gnsckt  mab jkoct. 
**  Hk  Iwbiiat  Fhaetos-;  jmu  ins  per.om  Sibylte 

DoGtuc  «pod  MUM  neo  ui»i  vsna  loqiii  t 
**  Ctafiw«  ineiior,  lolidas  qui  condidit  mm, 
DBl|ihw  lagBBtt  fnttUuie  beat." 

Lcetrcnhoekii,  Opera  Omnis, 
Lugd.  Buiw.  tjtt. 
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more  such  globules;  all  which  make  up  at  last  one  great  knob  on  the  stalk,  fi 
hundred  times  thicker  than  the  stalk  itself.  And  this  knob  indeed  consists  of 
nothing  else  than  of  many  small  roundish  knobs,  which,  being  multiplied,  the 
large  knob  begins  to  burst  asunder,  and  then  represents  a  kind  of  blossoms  with 

leaves. 

The  sting  of  a  bee  I  find  of  a  different  form  than  has  been  riescribcd  by 
others.  I  have  observed  in  it  two  other  stings,  that  are  lodged  within  the  thick- 
ness  of  the  first  sting,  each  having  its  peculiar  slieath. 

3.  Further,  I  observe,  on  the  head  of  a  bee  before,  two  artus  or  limbs  with 
teeth,  which  I  call  scrapers,  conceiving  them  to  be  the  organs  with  which  the 
bee  fjcrapes  the  waxy  substance  from  the  plant.  Besides,  I  find  two  other  limbs, 
each  having  two  joints,  which  I  call  arms,  with  which  I  believe  this  insect  per- 
forms its  work  and  makes  tlie  combs.  There  is  also  a  little  bodv  uhich  I  call 
the  wiper,  being  rough,  and  exceeding  the  other  hmbs  m  thickjies>  and  length, 
by  which  I  am  apt  to  believe  the  bee  wipes  the  honey  substance  from  tlie  plant! 
All  which  five  limbs  the  bee,  when  at  woA,  lays  in  a  curious  manner  close  under 
her  head,  in  veiy  good  order 

4.  As  to  the  eye  ot  the  bee,  which  I  have  taken  out  of  the  head,  exposing  its 
innermost  part  to  the  microscope;  I  find,  that  the  bee  receives  her  light  just 
with  the  same  shadow  as  we  see  the  honey-combs ;  wlien.  c  I  collect  that  the 
bee  works  not  by  art  or  knowledge,  but  only  after  the  pattern  of  the  light  re- 
ceived in  the  eye. 

5  .  In  a  louse  I  observe  indeed,  as  others  have  done,  a  short  tapenno-  nose 
with  a  hole  in  it,  out  of  whicli  that  insect,  when  it  will  draw  food,  thrusts  ita 
sting,  which,  to  my  eye,  was  at  least  five  and  twenty  times  less  than  one  single 
hair.  But  1  find  the  head  every  where  else  very  close  round  about,  and  without 
any  such  sutures  as  some  have  represented  it.  Tlie  skin  of  ihe  head  vowrb 
resembling  a  skin  that  has  many  dents  in  it.  In  the  two  horns  I  had  five  iomV 
others  havmg  marked  but  four.  One  daw  of  her  foot  is  of  the  structure  of  that 
of  an  eagle,  but  the  other  of  the  same  foot  stands  out  straight  and  is  very 
small :  and  between  iliese  two  claws  there  18  a  laised  part  or  knob,  the  better  to 
glasp  and  hold  fast  the  hair. 


Extract a  Letter Jrm  M.  Bemj»,  at  Pans,  announcing  an  Admrabk  Liquor 
trntantli,  St<^ping  th  Bhod  oj  ArUrks  pncked  or  rut,  mthout  am  Suppura^ 
fton>  or  without  koTh^an^  Scar  eracai nee.    N  94,  p.  6039. 

wo^lT^TJ'"'^^  ^'        ^'"S"'  experiments,  whencethe 

world  IS  lately  to  receive  great  beuefit.   There  Ua*  been  found  out  here  an  admi- 
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rable  essence,  which  being  applied  to  any  artery  whatsoever,  stops  the  b!oof> 
instantly  without  any  need  of  binding  up  the  wound.  We  first  tried  it  on  doga, 
cutting  the  crural  and  carotid  arteries,  and  the  thigh  itself ;  and  the  blood  stopped 
in  less  time  tlian  it  needs  to  read  this  letter.  This  remedy  is  not  corrosive ;  the 
wound  liealing  without  any  suppuration,  or  cicatrice.  We  have  also  made 
trials  on  men,  of  wliom  the  temporal  arteries  were  oi>ened,  and  on  others  whose 
hands  and  face  had  been  cut :  and  they  succeeded  equally  with  them. 

You  may  judge  how  uscl  id  this  essence  is  likely  to  prove  in  armies,  where  most 
men  die  for  want  of  a  good  remedy  to  stop  the  blood.  This  liquor  works  not 
only  outwardly,  but  also  being  taken 'inwardly ;  for  it  stops  the  loss  of  -  blood  in 
faeminis,  inveterate  fluxes  of  blood,  open  haemorrhoids,  and  other  hsemorrhages. 
Now  that  this  remedy  has  been  well  tried  in  the  presence  of  aU  the  court,  and 
many  o(  our  best  physicians  and  siirc^eons  that  have  admired  it ;  the  King  has 
given  a  privilege  to.sell  it  in  hisarinies,  and  throughout  th^  whole  kingdom.^ 

0/  a  Certain  Fefwder  for  rendering  Metal  smooth  and  close,  and  of  easier  Car'- 

rjage,  S;c.    N*  94,  p.  (5040. 

This  was  lately  communicaied  to  the  editor  by  a  German  physician,  and  is  as 
follows  :— 

1 .  The  powder  I  speak  of,  makes  the  metal  so  dose  and  smooth,  that  it  leaves 
not  the  least  pit  in  the  piece,  and  that  a  gun  so  cast  needs  no  boring.  2.  One 
third  of  the  metal  may  be  spared.   3.  Such  guns  remain  deaii  and  neat  a  long 

while. 

Tn  the  yenr  167^,  July  p,  there  was  cast  a  demy  cannon,  weigliiiig-  34c\vt.  . 
This  being  tried  vvitli  a  buliet  of  34lbs.  weight,  there  was  employed  the  first 
time  l^lbs.  of  powder,  the  second  Ume  as  much,  the,  third  time  ISlbs.  and  the 
fourth  time  24lbs.  strong  powder;  all  which  trials  it  endured  very  wdl.  Besides, 
not  long  since  there  was  cast  a  small  petar  of  only  two  lbs*  of  this  metal,  with 
which  I  broke  in  pieces  a  beam  of  a  foot  square,  the  pctar  remaining  entire  and 
perfect. 

When  there  is  or("a<;!on  tn  carry  these  pie<^SOVer  land,  there  will  not  neei  l  so 
many  horses  by  far  as  usual.  And  in  great  ships^  that  are  sometimes  mounteti 
with  IQO  guns  each,  of  the  matter  of  200  you  may  make  30O  guns,  performing 
the  same  if  tiot  a  better  effect.  It  is  not  only  easy  to  make,  but  also  of  small 
expence. 

*  Various  styplks  have  zl  ciilferent  times  been  proposed  tor  stopping  liflcmorhages,  botli  internal 
and  external^  but  where  Um  latter  arise  from  a  pUDCtnre  or  diviskm  of  a  btg?  artiecy,  no  (emedjr  can 

be  safely  truilcd  to,  but  lli.K  of  pas'in  j;  a  ll'^arare  round  tbe  ruptured  or  divided  vessel.  It  will  be  seen 
bowever,  in  tbe  sulMv^ueat  p^»,  tlxat  the  sl/puc  tierf  intsaUouied  wis  in  gr«al  r^ute  im  &  tiioo. 
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ILpiractfio/  Ttvo  La  tern  from  Dr.  Swanmerdami  concerning  some  Ammals»thai 
having  Lungs  ore  ;yet  found  to  be  wUlmtt  the  Arterious  Vein,  (Pulmonarrf 
Artery ),  iogether  with  some  other  curious  Particulars,   Dated  Amsterdam, 
34,  1673.  Translated  from  the  Le^tB.   N*94,  p.  6040. 

In  my  late  dissections  I  have  met  with  animak,  which,  although  they  are  pro> 
vided  with  lungs,  are  nevertheless  destitute  of  the  vena  artenosa  (pulmonary  artery) ; 
so  that  the  blood  is  sent  directly  from  the  heart  to  every  part  of  the  body,  without 

previou^ily  undergoing  a  circu!;ition  through  the  lung?.* 

I  have  been  inach  astonished  to  tind,  that  the  genital  organs  in  the  scarabeeus 
nasioomis,  exactly  resemble  those  of  man,  in  respect  to  the  vasa  testicularia ;. 
which  consist  of  a  single  tube  of  great  length,  formed  into  innumerable  convo- 
lutions ;  with  this  difTerence  however  from  the  human  subject,  that  the  said 
tube  is  dosed  at  its  beginning  or  apex,  (principio  sen  npice  creco).  Tliua- 
throughout  every  part  of  the  creation,  even  in  the. meanest  of  animated  beings,, 
the  marks  of  Irvine  Wisdom,  and  of  the  most  exquisite  woricroanship  are  ap« 
parent. 

[Thus  far  Mr.  %ammerdam  in  his  1st  letter;  whereupon  being  desired 
to  nimtinn  tho?e  animals  that  are  destitute  of  the  vena  arti^n'o^a,  (pulmonary 
artery),  he  very  obUgingly  sent  in  a  2d  letter,  dated  Amsterdaxn,  March  i4, 
1673,  the  foliowing'obsemtions:] 

——  As  I  perceive  that  my  communications  are  not  unacceptable  to  the  Royal  ^ 
Society,  I  readily  comply  with  their  request ;  and  the  more  so,  as  I  wish  to  give 
others  an  opportunity  of  investigating  a  suhject  so  interesting,  that  thus  the 
hidden  trea-sures  of  Nature  may  be  the  sooner  brouglu  to  light. 

No  person,  1  imagine,  after  what  has  been  published  by  Malpighi  and  Need- 
ham  on  this  subject,  will  deny  that  frogs  have  lungs,  and  that  they  respre.  Yet 
have  they  no  wna  arteriosa:  hence  their  blood  is  not  drculaled  through  the 
lungs,  br.t  is  sent  directly  from  the  ?rmp!c  yitni?  of  their  heart  to  every  part  of 
the  body,  without  having  any  thing  to  do  with  tlie  lungs.  This  \  conceive  to  be 
a  good  argument  among  others,  for  restoring,  (as  I  mean  to  do  at  some  luture 
time),  the  ofHce  of  sanguification  to  the  liver. 

But  there  is  evidently  an  artery  (analogous  to  tlie  bronchial  or  rather  the  pul- 
monaiy  artery),  in  the  investing  membrane  of  the  lungs  in  frogs.   This  artery  is 

•  ft  k  tnw,  (M  HaUer  obienitt),  tbat  frogs  \mt  no  artery  goiog  directly  from,  tlie  iwart  to  the 
lungs ;  bu.  :lwy  have  evidently  pu'niu.  .n  y  r  ,  t i  s  wl,  cIi  ante  out  of  tbe  Aorta, 
t  AsU»e»awa»Utove«t«liiioaaiy4tteq^^  wiucU  «««  out  of  the  aorta,  Uii»  iiipmttiit  does- nok 
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distributed  over  the  surface  of  their  lungs  in  a  wonderful  manner,  bo  as  to  resem- 
ble a  beautiful  uet-work ;  and  its  minute  branches  strike  into  the  interior  vest* 
des,  where  the  eye  may  trace  the  anastomosiugs  with  the  pulmonary  vein.  This 
vein  is  twice  as  large  as  the  artery.   It  is  situated  in  the  cavity  of  the  lungs,  (in 

puhnonum  crivo),  and  esjiecially  lnt*ie  margins  or  borders  of  thevesicfcs,  from 
whence  its  ciipillnry  and  almost  invi:^ib]e  ramuli  are  distributed  to  all  the  cells, 
and  even  to  the  investuig  uiembiaue  lusclf. 

The  animals  which  I  suspect  to  possess  the  same  pulmonary  structure  with 
frogs,  are  toads,  lizards^  serpents,  the  chamcelion,  tortoises,  the  salamandra 
aquatica,  &c.  but  these  I  have  not  yet  had  opportunities  of  dissecting  and  exa* 
mining.  I  must  therefore  be  contented  with  having  pointed  them  out  to  other 
abler  inquirers. 

As  I  perceive  you  were  pleased  with  iny  cib.-i' rvations  on  the  organs  of  genera- 
tion in  the  scarabaeus  nasicornio,  I  have  ihouglit  it  right  to  transmit  to  the  Society 
a  drawing  thereof ;  wherein  are  represented  the  testicles  composed  of  a  single 
tube,  2  feet  6  inches  long ;  the  vasa  deferentia,  out  of  which  drops  a  quantity 
of  white  seminal  liquor,  whenever  they  are  cut  or  punctured ;  six  vesicuise  or 
rather  glandultc  scininales,  extremely  elegant;  and  the  duets  which  ptocced  from 
the  gisndulse  seminales,  containing  a  yellowish  seminal  liquor,  as  in  men  and 
brutes. 

Account  of  some  Books.  1^  g4,  p.  6042. 

I.  LaStaUque,  ou  La  Science  des  Forces  Mouvantes^  par  leP.  Ignaoe  Gastoa 
Pardies.   A  Par.  1673,  in  l2mo* 

The  learned  Author  of  this  book  had  proposed  to  himself  to  write  a  whole 
body  of  mechanics,  such  a  one  as  might  be  adapted  to  ordinary  capacities ;  con- 
ceiving that  there  had  not  been  extant  hitherto  a  complete  system  of  that  science; 
or  if  tliere  had,  it  was  beyond  the  reach  of  mo&t  readers :  which  latter  he  thmits 
to  be  llie  character  due  to  Dr.  Wallis's  3  vols,  de  IVlolu  et  Iv:L;chanipe.  But 
since  the  publication  of  this  part  of  it,  we  understand  that  he  has  been  prevented 
and  cut  off  by  an  untimely  death ;  being  regretted  by  those  that  knew  his  frank^ 
ness  and  strong  inclination  to  promote  philosophical  knowledge, 

II.  Antonii  Ic  Grand  Historia  Naturae.    Lond.  1673,  in  8vo. 

The  learned  author  of  this  book,  desirous  to  show  that  even  the  conamon  and 
obvious  phajnuinena  of  nature  can  be  very  well  explaincil  and  acrouutcd  lur 
by  those  principles  he  had  formerly  laid  down,  and  publithed  Au.  1O7  2,  under 
the  title  of  Institutio  Philosophise,  described  in  Numb.  60  of  these  tracts ;  he 
undertakes  in  this  treatise,  to  pass  through  the  whole  body  of  physiology,  and 
in  so  doing,  to  supply  ia  due  places  what  he  has  omitted  in  the  said  institution* 
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in.  The  Description  and  Use  of  Two  Arithmetic  Instruments,  &c.  By  S. 
Moieland.    London,  1673,  in  )2nno. 

The  ingenious  author  of  this  book,  having  some  years  since  contrived  two 
instruments,  whereof  the  one  is  for  Addition  and  Subtraction,  the  other  for 
Multiplication;  ^ves  us  here  both  a  description  of  the  parts  and  structure  of 
these  instruments,  and  the  way  and  manner  of  using  them, 

IV.  A  Brief  Accoxmt  of  some  Travels  in  Pltingaria,  Scrvia,  Bulgaria,  Mace- 
donia, The??aly,  Austria,  Styria,  Carintlna,  Carniola,  Friuli,  &:c.  '  By  Edward 
Brown,  M.  D.  of  the  College  of  London,  R.  S.  and  Physician  in  Ordinary  to 
his  Majesty,  London,  4to. 

The  learned  Traveller  gives  so  good  an  account  of  the  voyages  he  made 
through  those  parts  named  in  the  title,  that  thereby  he  excclleiitiy  instruct* 
others  what  great  benefit  may  be  made  by  travelling,  if  performed  with  curiosity 
and  judgment. 

Ejcperinunts  made  at  Ltmion,  v'tth  the  Liquor  mentioned  in  NumO.  94,  (sent 
out  of  France),  for  Staunching  the  Blood  of  Arteries  and  reins,  05. 
p.  605a. 

Mr.  Wiseman  *  laid  bare  the  jugular  vein  of  a  dog,  and  opened  it  with 
a  lancet,  and  immediately  applied  to  it  a  button-pledget  of  lint  dipped  in 
the  liquof:  he  opened  likewise  the  carotid  artery,  and  applied  a  pledget  after  the 

same  manner.  The??^  pledgets  being  kept  on  by  the  pressure  of  the  thumb  about 
a  quarter  of  an  hour,  were  then  taken  off;  the  vessels  bled,  but  not  freely  r 
whereupon  the  pledgets  were  ciianged  (or  fresh  ones,  and  kept  on  a  quarter  of 
an  hour  more ;  being  then  first  left  loose,  ami  afterwards  taken  off,  the  vein^nd 
artery  were  united. 

The  same  day  a  young  woman's  breast  being  cut  off,  the  arteries  were  stopped 
by  holdmg  the  like  pledgets  in  their  mouths,  while  the  dressings  wcre^itted  for 
the  breast.   The  pledgets  being  then  thrown  ofF,  the  blood  continued  staunch 

and  the  mouths  of  the  arteries  remained  do^e.  "* 
While  this  latter  operation  was  perfonnms,  a  patient,  whom  Surgeon  Wise- 
man had  nfcwly  dressed  with  a  caustic  stone  in  the  neck,  cn  some  scrophnlou. 
swellings,  was  brought  back  to  us  in  at:oacl),  having  bled  all  the  way  to  tl,e 
wetting  of  almost  a  whole  sheet.  The  vessel  lay  so  deep  that  it  was  hard  to 
reach  it.   However  Mr.  Wiseman  dipped  two  pledgets  in  the  liquor,  and  thrust 

li*^rr?Kt"^'li^  the  e,,i,  ,     d  best  EogliAS!..^!.   He  was  Sur^^on  to  ChaHe. 
and  tbb  mumwrsfod  dacases,  Oiey  wntob «wJl«t dewaiptipw 
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them  into  the  two  orifices  whence  the  blood  came.   It  was  immediately  stopped, 
and  the  neck  dressed  up  without  any  considerable  bandage. — ^Walter  Ncedham. 
June  II,  1673.    /Lnother  experiment  was  made  by  Dr.  Needham,  before  the 

R.  S.  A  dog's  crural  artery  was  cut  quite  across  with  nn  inrision  knifr,  the 
blood  trusliint::  out  copiously,  a  liiU  dippetl  in  the  said  liquor  uas  ijpj.l  eil  to  the 
wound,  and  held  upon  it  a  little  while;  wlien,  by  reason  of  the  gieat  glut  oi 
blood,  *  that  could  not  be  well  wiped  a\^'ay  for  want  of  a  sponge,  the  lint  was 
changed  for  a  fresh  one  dipped  in  the  liquor,  and  kept  on  about  half  an  hour ; 
and  being  then  left  loose,  the  blood  was  soon  staundied,  the  dog  being  then 
tmboMnd,  licked  the  wound,  and  walked  away  without  any  ligature,  and  is  still 
found  aiive  and  well. 

June  18,  1673.  Another  trial  was  made  bc-torc  tlie  ^ame  Society  by  Deuys 
himself.  In  the  crural  artery  of  another  dog  was  made  an  oblique  wide  cut,  and 
the  liquor  in  the  usual  manner  being  applied  to  it,  the  blood  was  staunched  in  7 
inin.  and  the  dog  being  then  let  loose,  but  yet  kept  quiet  for  23  min.  longer,  he 
then  rose  and  let  fall  tho  npplu  d  compre^'^,  nnd  went  away  without  ;my  bnnHn£re. 

To  these  experunenis  were  added  some  that  were  made  at  Whitehall,  beibre 
the  King,  on  two  calves,  by  opening  the  crural  artery,  and  by  cutting  o(F  a  leg; 
in  which  the  blood  was  completely  staunched  ia  about  a  quarter  of  an  hour. 

EjcpertmnU  made  at  Paris  u  lth  fhc  same  Liipior,  a*  described  bt/  M.  Dentfs, 

N°  $5,  p.  6054. 

This  author  says,  tliat  this  essence  has  none  of  the  usual  dangerous  inconve- 
niences ;  it  causes  no  pain  at  nil ;  being  applied  to  the  wound,  it  easily  pene- 
trates lhroi3s;h  the  fic?h,  to  f;nd  out  andclose  the  mouths  of  the  arteries,  with- 
out any  necessity  of  cutting  away  any  thing,  as  j  ou  must  do,  it"  you  wili  convey 
oilier  remedies  thither;  and  the  effect  of  it  is  so  quick,  that  in  about  a  quarter  of 
an  hour,  if  it  be  well  and  exactly  applied,  the  operation  is  performed ;  nor  need 
you  stay  several  days  for  the  falling  ofF  of  the  eschar  to  be  assured  of  thestaunch- 
uess  of  the  blood. 

The  experiments  he  recites  are  these: — - 

The  crural  artery  of  a  dog  was  pricked  with  a  lancet,  presently  a  button-pied- 
get  dipped  in  the  essence  was  put  on  the  wound,  and  kept  on  by  some  lint  laid 
over  the  pledget,  and  held  on  by  the  thumb.  In  less  than  half  a  quarter  of  an 
hour  the  artery  was  so  closed,  that  not  a  drop  of  blood  issued  on  removing  the 
pledgf^t. 

TV'o  days  after,  the  other  crural  artery  nf  the  snme  dog  was  laid  open,  and 
having  cut  it  quite  through  with  scissars,  a  compress  of  hut  dipped  iu  the  liquor 
ivos  iminetliutely  applied  to  it;  and  half  a  quarter  of  an  hour  after,  the  compress 
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being  removed,  the  wofund  waa  band  voy  diy,  and  the  srtery  yielded  not  a  drop 
of  blood. 

Of  anotliei"  dog,  the  flank  was  cut  with  a  pen-knife,  which  penetrate  I  into  the 
liver.  The  same  knife  was  run  into  the  groin  of  another  tioLT,  and  a  \ein,  nerve, 
and  artery  cut  together,  to  imitate  the  sU&liing  of  a  swonl,  i:ri<i  to  see  the  etfect 
of  tlrn  slitmtive  water  in  that  case.  All  these  wounds  were  speerJily  cured,  n-ithout 
any  ill  accident  to  those  animals. 

To  see  what  this  essence  would  perform  in  cases  of  whole  limbs  quite  cut  oftj 
whicii  sometimes  must  be  cJone  to  prevent  gaiifrrenes ;  a  6og  was  taken  and  one 
of  his  legs  allogethcr  cut  off,  and  a  compress  of  lint,  wetted  with  the  essence, 
laid  upon  the  cut  veins  and  arteries.  At  the  end  of  a  quarter  oi  aa  hour  the 
compress  was  taken  oii^  and  also  the  bandage,  that  held  it  against  the  stump  of 
the  1^  cut;  and  the  blood  was  found  so  staunched,  as  if  no  vessel  had  been 
opened  in  that  part. 

These  experiments  havings  so  v.cl!  succeeded  on  brutes,  and  been  repeated 
over  Qod  over  with  the  like  success,  no  scruple  was  then  made  to  try  the  liquor 
upon  men.  First,  there  were  opened  veins  in  the  arms,  as  is  done  in  ordinary 
phlebotomies,  and  a  lint  dipped  in  the  liquor  having  been  held  on  the  wound  half 
a  quarter  of  an  hour,  the  veins  were  found  as  perfectly  closed,  as  is  usual  in  the 
common  wny  after  14  hours.  Another  being  bled  in  the  temporal  artery,  and! 
the  like  application  made,  he  went  abroad,  and  took  a  turn  in  town  without  any 
compress,  or  bandage,  the  artery  never  opening  again. 

'Die  same  essence  has  also  been  very  successAilly  used  in  flaxes  of  bloody 
giving  it  at  the  mouth  in  ptisane:  and  surprising  ef&cts  of  it  have  been  seen 
in  cases  of  bleeding  at  the  nose :  seeing  that  as  soon  as  a  pledget  of  lint,  moist- 
ened with  this  liquor,  was  put  into  the  nostrils,  the  blood  was  stopped. 

To  show  further  that  extraordinary  quality  of  this  essence,.  Mr.  Denis  ob- 
serves, that  it  heals  vrounds  vnthout  any  visible  dcatrioe,  and  without  any  sup. 
puraUon,  saying,  that  by  the  same  property  it  has  of  staunching  blood,  it  not 
only  closes  the  orifkses  of  vessels  opened,  but  it  likewise  so  constricts  the  poreg 
of  the  fibres  of  the  fllcsh  uncovered,  that  it  suffers  no  air  to  enter,  nor  any  ho^ 
inour  to  extravasate  out  of  the  wound  :  and  by  thus  defeji ding  a  wound  a^^inst 
all  the  alterations  that  may  ensue  either  from  witliout  or  from  within,  it  pre- 
serves from  all  suppuration,  and  keeps  the  flesh  entire;  and  the  wound  closing 
without  any  loss  or  reproductioa  of  substance,  we  need  not  wonder,  he  says, 
that  it  i^  done  tn.aihort  time,  and  mthout  an  apparent  cicatrice. 

He  affirms  to  have  received  news  from  Calais,  that  an  officer  of  tlie  ship, 
called  le  Tonant,  having  his  shn^lH  r  brol;cn  by  a  cannon-bullet,  was  carried 
into  an  hospital,  where  the  axulary  ai  iery  togettier  with  his  arm  beii^  cut  oi^ 
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the  blood  of  it  was  slopped  with  nothing  else  bat  a  lint  dipped  in  this  liquor; 
left  fastened  on  to  the  artery  till  next  morning.  He  adds,  that  from  Maestricht 
also  he  is  inibnned,"that  with  the  same  liquor  the  blood  of  a  leg  had  been  stopped, 
the  half  of  which  had  been  carried  awajr  by  a  cannon-ball. 

j|f.  Slushu*s  Demonstration  of  his  Method*^  of  Brmmg  Tangents  to  aU  Curves. 

N*96,p,  6o5g. 

My  method  is  the  same  as  I  have  used  for  many  years,  and  by  hdp  of  which 
I  have  shown  how  to  determine  the  contrary  flexure  of  curves,  and  the  limits  of 
problema  in  my  Miscellanies,  and  also,  if  I  remember  right,  formerly  tamy 
let^s  to  you.  How  I  discovered  it,  and  in  what  way  it  is  demonstrated,  yon 
wnll  ca'^ily  understand.  Indeed  1  have  announced  to  a  few  others,  like  as  I  did 
formerly  to  you,  and  in  tiie  common  characters,  that  1  perform  it  by  certain  lem- 
mas i  which  axQ  a&  foHow  : 

1.  The  difFerenoe  of  two  powers  of  the  same  degree,  divided  by  the  difierenoe 
of  their  roots,  gives  the  several  members  of  the  next  inferior  power  of  their 
binomial ;  as  ^y3f'^y*-\-  instance  is  chosen  among  many 

others,  as  is  easSy  shown. — 7..  There  are  as  many  terms  in  any  power  of  a  bino- 
mial, as  tha^  are  units  in  the  exponent  of  the  next  higher  power;  yiz,  three  in 
the  sqmre,  four  in  the  cube,  &c.  As  re  commonly  known.— 3.  If  the  same 
c]Ui\ntity  be  divided  by  two  others,  of  a  given  ratio,  the  quotients  wUl  be  redpro- 
cally  in  the  aaroeg^ven,  ratio — whicli  is  evident. 

By  these  lemmas  my  method  is  demonstrated ;  which  you  will  soon  accom- 
plish, as  I  have  disposed  them  in  such  order  as  leads  one,  as  it  were  by  the  hand, 
to  the  demonstration. 

On  the  Feins  m  Plants*   Bj^  Dr.  WaUis.   N*  §5,  p.  6o6o. 

As  to  the  veins  of  P!nnt5,  which  Mr.  Lister  observes  (N"  90)  are  not  ramified, 
but  rather  bundles  of  them  divaricated;  in  this  they  resemble  the  nc r\cs,  which 
.(as  Dr.  Willis  de  Cerebro  ebserves)  go  together  in  that  which  seems  the 
common  trunk,  like  a  bunch  of  thready  which  afterward  separate  and  are  vari- 
ously divaricated and  these  nerves,  being  cut,  shrink  up,  as  the  veins  of  plants, 
as  much  or  more  than  the  veins  or  arteries  of  animals. 

Dr.  Wallis  observes  al80>  that  there  are  two  sorts  of  nerves ;  one  arising 
from  the  Cerebrum,  subservient  to  voluntary  motions,  and  of  which  we  are 
conscious  or  take  notice,  and  wiiich  properly  belong  to  the  functions  of  the 

*  Given  in  No,  9a  p.  $8. 
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sensitive  sod,  at  least  to  the  functions  of  sense;  the  other  from  tlie Cerebrum, 
subservient  to  the  involuntary  motions,  and  of  whicli  we  are  not  conscious  or 
sensible,  and  which  belong  rather  to  the  functions  of  the  vegetative  soul, 
.(nutrition,  &c.)  or  at  least  the  insensible  loco-motive  ftcttlty ;  and  to  these  ktter 
seem  neducible  those  acts  of  sense,  which  Mr.  lister  speaks  of  in  plants.  See 
Dr.  Willis  de  Cerebro,  c.  ig,  p.  241, edit,  in  4to,  and  c  1 5^  p.  iS/. 

0>i  (he  H'hitc/ms  of  the  Chyle  rvUhiu  the  lacten!  V^im :  with  divers  part tcttlars 
observed  in  the  Guis,  aipeciaUjf  several  i>ort4tJ  ly&nmjomd  in  (hem.  By 
Mr.  Lister,  N"  95,  p. 

I  have  long  wished  to  di<?cover  the  actual  passage  of  the  ehjle  into  the 
lacteal  veins  ;  of  which  yet  I  never  doubted,  as  I  find  some  do  at  this  dsyr. 
Hie  difficulty  lies  in  the  certain  and  unalterable  character  of  the  chyle's  white- 
ness, especially  when  received  into  those  veins.  And  yet  it  is  as  certain,  that 
in  a  diabetes  the  urine  retains  all  the  qualities  of  the  liquor  drunk.  Also  in  that 
famous  instance  of  those  that  eat  the  fruit  called  the  prickle-pear,  their  urine 
has  affrighted  the  eater  with  the  colour  of  blood,  that  is,  with  the  unaltei«d 
colour  of  the  juice  of  the  fruit.  In  these  instances  a4  least  we  cannot  doubt  but 
the  chyle,  even  in  the  lacteal  veins,  was  qualified  according  to  the  food  and 
drink. 

To  eflfect  then  something  to  this  purpose,  we  have  formerly,  and  tliat  verj^ 
often,  repeated  the  experiment  of  injecting  highly  tinged  liquoK  into  the  guts 
of  a  live  animal.  Thus,  having  laced  the  skin  of  the  abdomen  of  a  dog  loosely 
for  a  hand's  breadth,  and  then  opening  it  underneath  the  Stitches,  we  took  out 

either  the  duodenum,  or  any  other  part  of  the  tennia  intestina.  Tlie  gut  taken 
out,  we  opened  with  a  very  small  orilice,  and  havmg  ready  the  tinged  liquor 
lukewarm,  we  injected  it  upward  and  downward :  carefully  stitching  up  the  gut, 
and  then  drawuig  the  lace,  we  unloosed  two  of  the  dogs  feet,  laying  him  on 
his  side  for  what  time  we  thought  convenient.  Tlie  tinged  liquors  we  used^ 
were  good  Barbadoes  indigo,  in  fair  water,  and  filtrated ;  also  lumps  of  indigo 
thrust  down  his  throat;  good  broth,  as  they  call  it,  of  a  blue  vat;  indigo  in 
milk,  saffron  in  milk.  Again,  we  tncd  in  some  dogs  fed  before  hand,  and  in- 
jected the  liquors  in  the  very  height  of  tlie  chyle's  distribution ;  into  others  yet 
(astihg,  and  that  for  a  longer  or  shorter  time. 

The  success  was  so  constant,  that  tve  cannot  say^  we  ever  found  the  least  dis- 
colouring of  the  chyle  on  the  other  side  the  guts,  that  is,  within  the  lactesl 
vems,  but  ever  white  and  uniform.    Wlience  we  judge  it  not  very  feasible  to 
tinge  Uie  venal  chyle  in  a  well  and  sound  animal.   And  he  that  *ould  demon- 
.1  X.  2 
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«tnte  tb^miitter  of  fkt  to  the  eye,  must  probably  do  it  by  giving  Wih  some 
finch  thing  in  the  ibody  as  abaU  cause  a  diabetes,  or  some  distemper  eqoivalenc 
4oit. 

»  Of  the  guts  we  shall  observe  as  follbws ; — ^i.  Oi  the  glandulao  niiiiai'es  of  Pho 
tmaU  guts,  ^ich  niay  also^  in  some  animals  be  well  called  fragiformes,  ftam  the 
%ure  of  the  one  half  of  a  strawberry,  and  Xvhich  yet  I  take  to  be  excretive 
glandules,  because  conglomerate.—^.  The  use  of  the  intestinum  csccum,  sub« 
lervient  ta  that  of  thecoloa  and  re6tiim  ;  manifest  m  suchanim^I^,  nherena- 
tuVe  intends  a  certain  nnd  determinate  figure  to  the  excrements.-^ 3.  Of  some 
sorts  ot  vermin  we  iound  in  the  eut  i.  And  first  of  the  lurnbrk^i  lati- or  tape- 
Worms,*  Of  these,  I  say,  we  fuuua  m  the  guts  of  one  cjog,  perhaps  more  than 
k'hundbed  in  all.  The  duodenum  \K'as  exceedingly  stuffed  out  and- extended  with 
ttem*  Which  also  well'  agrees  with  another  observation  I  made  in.a  mouse, 
where  I  fbund  the  duodenum  to  be  far  larger  than  tlie  stomach  it^,  by  reason 
of  the  great  numbers  of  tliese  worms  for  kind,  whicli  were  contained  in  it :  for 
kind,  I  sav;  for  these  tiipe-w'orms  were  of  aqLiite  (Iltf<:;ent  shape  from  tliosr  of 
the  dog,  or  any  that  I  have  ever  y^t  seen,  To  proceed,  we  foun^i  tiietn  also  in 
the  dice's  jcjutium  and  Iliton ;  but  hot  any  one  lower  than  the  vaivula.coli,  nor 
any  hi^er  than  the  duodtniim  or  within  the  pylorus.  Bielow  the  duodenum 
they  lay  at  certain  diistanoes  one  from  another,  though  sometimes  by  paiis  or 
more  of  them  twisted  top:ether.  Near  them  was  constantly  to  beobservedan 
increment  of  their  own,  distinct,  for  eolour  (more  |::!:rcy)  and  consistence,  from 
the  chyle,  (the  observation  being  made  in  a  dog  plentifully  fed  fur  other  pur- 
poses ;)  just  as  we  find'in  worm-eaten  tracts  of  wbOd,  wher^  the  cossi  leave  be- 
hind them  the  wtfod  which  has  passed  through  their  bodies :  these  worms  lay 
mostly  with  the  small  ends  upward,  as  feeding  upon  and  expecting  the  chyle  in 
its  descent.  These  lumbrici  lati  were  none  of  them  above  one  foot  long,  and 
most 'of  them  of  an  equal  ]cne;th  and  size.  The  one  end  was  as  broad  as  my 
little  finger-nail,  and  pointed  like  a  lancet;  tlie  other  end,  coming  small  gr4. 
dually  for  the  third  part  of  the  whole  length  of  the  animal,  was  knotted,  or 
ended  in  a  small  button  like  a  pin-head.  They  were  every  where  and  in  all  parts 
of  them  alike  milk  white,  of  a  flat  and  thin  substance,  tike^nb  tape,  divided  into 
infinite  rings  and  indsurcs ,  each  incisure  having  sharp  aisles,  dii  both  sides, 
looking  to  the  broader  end  stnni!ihg;  ont  beyond  enrh  other  •.  from  vvhfch  also  I 
take  the  small  end  to  be  the  head ;  else  the  sharp  corners  of  the  annuli  would 

*Tlievorim  here  mentioned  bdopg  lo  tbe  Uiuunm  genus  tamia,  wUcb  comprelienda »  great 
number  of  9j>ecies.  These  iwvft  been  severally  described  and  figured  I'n  the  writings  of  Pal{a«, 
Block,  Goelse  aai  Wexihsr ;  and  much  new  ligblbas  beeu  llirown  y^oii  dieir.ctr^ctuie  and.  ecouoinjri 
by  a  gendemiia  veil  akilled  ia  comparative  aDatonqr  and  pbysiolog/,  Mr.  Cailiile.  See  linu.  Ttaoa. 
Vol  II. 
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peccssarily  liiuder  tlie ascent  of  the  animal;  whereas,  if  the omtrary  be  true, 
they  serve  to  keep  it  up»  Each  rin)?  has  also  on  the  one  sfde  only,  anrl  that 
i^ersiately,  one  sraall  proluberance,  much  like  the  middle  feel  of  the  bod^^  of 
some  caterpiliars. — I  was  not  so  liappy  as  to  discover  any  motion  in  any  part  of 
them,  in  water  or  oat  of  it,  nor  did  thej  seem,  if  pricked  or  otherwise  hurt, 
mucl^  (if  At  all)  to  contract  themselvea  C(r  shorten  the  aanuli,  so  tliat  they  then 
appeared  to  ihe  as  things  without  motion^  or  sense. 

There  Ts  nnolher  sort  of  lunibrid  lati  to  be  met  With  very  frequently  also  in 
dogs,  called cucurhitini,  from  the  likeness  each  annnhis  or  link  has  to-acucum- 
berseed.  I  have  someliiHes  found  them  about  half  a  foot  long,  but  more  often 
bi^oiten into  shorter  pieced.  Tive  former  by  us  described  is  ucdoubtedly  a  com- 
plete land  entire  animri  but  there  is  great'  rttson  of  suspicion,  that  this  is  a 
cfaaia  of  many  animals  linked  mgether.  These  annn^s  for 'kind  have  been 
observed  to>  haveb^  mded  by  men,  snd  found  enelosedin  a  gut  or  mem- 
brane of  a  prodigiaiie  length :  and  a  pewon  of  great  integrity  and  worth, 
Mr.  T.  L  at^i rmcd  to  me,  that  he  onee  assisted  at  the  opening  of  a  dog,  in 
which  one- of  the  kidneys  was  observed  to  be  quite  w'a^ted,  and  become  a 
perfectbladder,  and  in  that  bladder  they  found  something  like  an  animal  of  a 
moDstioua  shape^  whach.  being  dfeseeted',  was  nodiing  else  but  a  skin  full  of 
these  lumbrideucurbitinL 

And  beoause  worms  of  this  sort  are  sometimes  said  to  be  found  out  of  the 
guts,  their  TTiost  pTOpepplace,  we  shall  conclude  with  a  V€ry  recent  observation 
of  the  last  month  in  this^city.  A  surgeon  brought  meabon(  20  worms,  which 
he  had  just  thew  taken  out  of  an  ulcerated  ancle  of  a  girl  of  about  eio  ht  years 
old.  Ihad^tfae  curiosity  u>  go  myself  and  see  it.  I  found  the  lec  ^outid,  all 
but  the  ande,  which  was  vastly  swelled,  and  the  girl  otherwise  iiearty  and  well 
^^^^"'^v,  ^  gireat  misery  for  ,»pie  iponths;  had  been  sent  up 

to  Lonctoil,  where  she  was  touched  and  dressed  for  the  evil.  Some  time  after 
her  return,  her  pain  continuing,  a  young  puppy  was  opened  and  applied  to  the 
sores.  The  surgeon,  uiio  took  oft"  the  pijppy,  found' it  full  of  wdrms,  at  l^t 
60  lu  number,  taken  from  tho  body  of  the  i:mppy  a„d  from" the  sore  ancle  to- 
gether, into  whidx,  he  said,,  tliey  cra^vled  clown  as  worm?  do  into  the  ground 
The  aaaie  puppy  was  again  applied,  and  it  was  then  that  I  made  the  visit  md 
saw  only  one.  worm  got  into  the  puppy,  hiita  very  live  and  strrring  one.  Many 
were  afterwards  killed  by  injections.  These  worms  were  of  the  very  specib-  of 
the  lumbrici  teretes,  which  children  famHIarly  void  from  the  guts.  Tliey  were 
between  3  and  4  inrhe«;  long;  all  al  out  the  niatter,  of  ail  equal  largeness,  Wq£ 
one  brood;  so;-uclIuni^  thicker  than  a  dyck's  quill;  very  .ihorp  atboth-endst 
Stiff  and  exactly  round  i  without  incisuieSj  vifiible  at  least,  and  yet  ccMaufm 
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and  twist  I  themsetves  readily  toough. '  All  the  difierence  was'  in  the  colour, 

these  being  rnnch  wViiter  than  any  T  have  seen  from  the  guts.  Vid.  B:^rfhol.  in 
Hist.  60,  Cent.  5.  where  near  20  worms,  as  long  as  m/ finger,  were  found  in 
a  lad)f's  arm,  inobably  of  this  species  too. 

The  Undcrfahi/m-s  of  Mr.  Ht  iuy  Bcmd,  senior,  n  favwus  Teacher  of  the  Art  of 
navigation^  in  Lotulou,  concerning  t/it  Variation  of  the  Magnctical  Compass 
and  the  XucUnatUm  of  the  IncUnatcry  Needle :  as  the  Result  and  CoHcbtmn 
^  38  Years  Magnetkal  Study.   N**  95,  p.  6o$5. 

Mr.  Bond  can  show  the  cause  of  the  variation  01  tiic  magnet  leal  needle,  or 
compass,  by  the  motion  of  two  magnetical  poles ;  how  these  poles  are  found  { 
and  what  their  distance  is  from  the  poles' the  earth:  what  their  annual  mo:^ 
lion  is,  and  from  whence  it  proceeds.i-— By  calculatton  be  finds  all  the  variations 
that  have  been  observed  at  or  near  London,  for  above  go  years  past ;  and  so  by 
conseqnenre  it  may  be  found  at  London  to  tlia  end  of  the  world.— He  has  cal- 
culated a  table  to  every  5  minutes  of  the  iucUnation  of  the  inclinatory  needle ; 
so  thai  by  the  needle's  inclination,  and  that  table,  and  the  latituck  of  the  place, 
he  can  find  the  longitude  of  any  place  in  the  world. — By  that  table  also  he  finds 
Mr.  Robert  Norman's  indination,  which  he  found  An.  1576 ;  and  can  show, 
what  will  be  the  greatest  and  least  Siclination  of  the  inclinatory  needle,  in  any 
latitude  in  the  world. — lie  has  4  examples  of  finding  the  longitude  by  the  help 
of  the  inclinatory  needle  ;  one  at  Balsora  in  tlie  East  Indif-,  :r.  the  year  1657. 
Another  at  Cape  Charles,  on  the  coast  of  Virginia  before  tiiat  time.  The  thtid 
at  the  Cape  of  Good  Hope.  The  fourth  at  the  Straits  of  MagellaR. 

On  a  pleasant  Way  of  catching  Carps.    By  Mr.  John  I^cn^^r, 

N*  95,  p.  6066. 

A  gentleman  invited  me  to  walk  with  him  to  his  fish-ponds,  and  to  see  a  boy 
throw  out  carps  with  his  hands,  at  any  time  in  the  heat  of  the  day.  1  saw  four 
very  large  ones,  that  tiie  boy  took.  His  way  was  tins  :  /  he  waded  into  the  pond," 
and  then  returning  to  the  sides,  he  would  grope  them  out  in  the  sedge  or 
wreeds,  and,  tickling  them  with  his  fingers  under  the  belly,  quickly  remove  his 
fingei«  to  their  gills,  and  throw  them  out  upon  the  land.* 

*  Tbie  trifliog  paper  '%*  Ittile  wortb  preierviDg,  The  "  pleasant  wa;  of  catcbing  carps"  fdatet 
maAf  10  what  if  sow  well  known  j  viz.  (batcaipc,  and,  it  might  b«  added,  maajr  otlier  fiib^  Id 
wann  weather,  are  scnu-times  luJo'tut  as  td  sufTcr  themielvet  to  be  geoftjr  bandied,  and  may 
jamdqucniljf  be  easily  tai&il  aod  taken  out  of  tbe  water. 
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An  easjf  fVay  of  raising  ^rmi-trees  to  any  lumber  desired.    By  Mt,  Lewis^ 
€f  Tottenham  Higk-crou.   N**  95,  p.  6067. 

Take  a  piece  of  the  root  of  any  app!e  or  pear-tree,  &c.  about  5  inches  long, 
and  tongue-graft  a  graft  of  an  apple  or  pear  into  the  root.  The  way  of  tonp;ue- 
grafting  is,  to  cut  the  root  sloping  about  1  iucli,  and  the  graft  sloping  in  like 
manner  1  inch ;  cutting  both  very  smooth.  Then  cleave  the  root  and  the  gtdSi 
likewise  about  1  inch,  and  enter  them  into  one  another,  that  the  sap  of  the 
graft  may  jmu  to  the  sap  of  the  root  as  much  as  yoa  can.  Lap  tlie  jointed  place 
about  with  a  little  hemp  or  llax-hurds  ;  set  the  root  so  grafted  into  the  ground 
ahout  10  or  12  inches  deep,  so  as  the  joint  maybe  covered  at  least  4  inches 
under  the  earth,  that  it  inay  not  be  bared  at  any  time,  but  kept  mois:t  by  the 
earth. 

An  Account  of  some  Books,       £|5,  p.  6068. 

I.  Christiani  Huygaiii  Zulidiemii  Horologium  OsdUatorium.  Par.  1673,  m 
folio.  . 

This  eminent  mathematician  divides  this  treatise  into  five  parts  ^  of  which, 
the  first  contains  hi|  description  of  the  pendulum  watch.*— The  2d  treats  of  the 

descent  of  heavy  bodies,  and  their  motion  in  a  cycloid,  that  Is,  in  a  line  which 
anai!,  fastened  in  the  circumference  of  a  running  wliecl,  by  its  continued  cir- 
cumrotaUon  designs  in  the  aic— The  3d  ot  the  evolution  and  dimension  of 
curve  lines.— The  4th  of  the  centre  of  vibration.—- The  6th  of  the  construction 
of  another  watch,  in  which  the  pendulum  moves  circularly ;  with  some  theorems 
of  centrifical  force. 

A  simple  pendulum  being  no  certain  and  equal  measure  of  time,  since  the 

larger  excursions  are  observed  to  be  slower  than  the  smaller,  the  other  has,  by 
the  aid  of  geometry,  (iiscovered  a  way  oi"  suspending  the  pendulum,  by  finding 
out  a  certain  curve  line  fit  to  give  it  the  desired  equality,  which  having  applied 
to  watches,  their  motion  has  by  this  means  been  rendereti  so  constant  and  cer- 
tain, that  by  frequent  experiments  they  are  now  known  to  be  exceedingly  use- 
fnl»  both  in  astronomy  and  navigation.  This  being  the  cycloid  above-mentioned, 
our  author  gives  a  very  accurate  demonstration  of  it,  with  some  new  demon- 
stratioiis  on  the  natural  descent  of  hcr.vy  bodies. 

But  then  that  tliis  cycloid  might  be  adapted  to  the  use  of  pendulums,  he 
thought  himself  obliged  to  enter  upon  a  new  consideration  of  cnn-e  lines,  viz. 
of  those,  which  by  their  evolution  generate  other  curves.  Whence  resulted  the 
comparison  of  the  length  of  curve  lines  with  straight  ones.— Beftdes,  for  the 
dearer  explication  of  the  nature  of  the  compounded  pendulum,  he  subjoins  a. 
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Speculation  on  the  centres  of  agitation,  or  oK^illation,  in  which  occur  many  con- 
siderable''theorem?,  rclafin??;  to  fmear,  pfft in  and 'ss^tM  figure?. 

To  a!I  w  hich  he  prurmses  the  rneoirjiiiciil  -st-nicture  of  the  watch,  and  the  ap- 
plication of  liie  pendulum  to  it ;  enrichip^  that  part  witli  his  table  of  the  eqw^ 
tion  of  days,  as  ^Iso  with  a  relation  of  the  seyepl  successes  of  such  watches 
empfc^^  in  considerably  sea-voyages  i  of  which  he  ^ays  the  best  of  all  hfa  been 
that  in  the  expedition  pf  the  late  Duke  of  Beaufort  into  Candia ;  who,  having 
taken  with  him  in  his  own  ship  two  of  those  watches,  and  appointed  a  good 
fistronomev  to  taVe  care  oftheMi  ;  the  longitudes  of  the  places,  which  they  either 
touched  at  in  tli;!t  voynge,  or  which  in  passing  by  they  could  see,  were  by 
means  of  the  said  watches  ex^ctiy  meaaiued,  so  as  tl»aL  tlie  very  same  diilerenccs 
of  longitudes  were  found  by  the  most  accurate  m^ps  assigned  to  those  pbces. 

But  since  those  trials,  our  author  says  he  has  improved  his  watches,  by  using 
a  pendulum  of  a  triangular  figure,  and  by  another  way  of  suspending  them ;  of 
which  he  gives  an  ample  description.  We  may  also  ^lotit^e  his  universal  and 
perpetual  measure,  wliich  he  establishes  by  exactly  taking-  the  measure  of  the 
distance  iVoni  the  point  of  suspension  to  the  centre  of  oscillation  of  a  siniple 
pendulam  vibrating  a  second  of  time ;  which  being  found  to  be  such  a  itn^tb, 
as  being  divided  into  three  equal  parts,  will  make  such  a  measure,  as  he  calls  an 
horary  foot ;  which  having  such  or  such  a  proportion  to  all  6ther  feet,  may  be 
used  to  settle  a  constant  and  certain  measure  every  where,  and  to  recover  it  in 
all  nges,  as  time  will  be  always  and  In  all  places  the  same;  and  consequently  such 
a  length  being  taken,  as  exactly  equals  a  second  of  time,,  a  just  universal  measure 
is  obtamcd. 

n.  Modem  Fortification,  &c. ;  hy  Sir  Jonas  Moore,*  roaster-surveyor  of  his 
Majesty's  ordnance.   Lond.  1673,  in  8vo. 

*  Sir  Jonas  Moore,  F.  R.  S.  wa*  a  respectable  matheraaticiaa,  besides  a  good  engineer,  nn<? ' 
tymft  survejrorogenend  d  tiie  cfdnaooe,  or  ntaitar-survefor  u  It  wtt  tbcn  officialtj  caUei.  Ha  was 
ham  at  Wbitbee,  near  (be  ooofiim  of  Lancashire  and  OiesLirc,  ahoat  the  year  iQiS,  and  tojayvd 

a  liberal  e«lucation,  but  tient  his  stiit^i^s  chieflj  to  the  matbenaatict  and  astronom}',  to  which  he  ww 
always  strongly  atucbed.  In  the  cxpedtUona  of  King  Qiarlea  tbe  1st  in  tbe  northern  parts  of  Ea^ 
land.  Me*  Moore  -was  iMiodoced  toliim.  as  a  person  hmmi  in  tboie  adencaa;  which  lajdtfae 
Ibuudatlou  of  his  formtie.  In  1647  he  was  appointed  mathematical  preceptor  fn  the  king's  second 
000,  James  tlve  Dukt  of  Youth.  Puriog  Cromwell  s  government  it  seems  he  fbUowed  the  i«»feaiion 
of  a  public  teacher  of  niathetaatica»  when  his  loyalty  was  a  great  prejudice  to  hi>  fiutuae,  .  AAer  (ba 
retuni  of  Charles  the  Ild,  he  found  great  favour  t;oth  with  the  kin;;;  .uvJ  linkft  nf  York,  wboqAm 
comolted  him,  and  wero  advised  by  bim  on  many  occasions.  And  it  must  be  owned  that  he  used  to 
emplay  liis  interest  with  tfao  court  to  tbe  advancement  of  learning  and  tbe  eocoonigeiEient  «f  tnerit. 
Xtau,  he  procmed  tbe  royal  obaeoratoi/  at  GKaawicb  to  be  boat  in  1675^  recommeuding  Mr. 
Flamstped  as  the  king's  astronomer  there.  Also,  being  a  governor  0/ Christ's  Hospitnl,  by  bis  in* 
tcrcs^  the  king  toimded  th$  nptbempitical  school  iboe :  aud  lor  the  mk  0^  this  scliool  Sir  Jooaa  com* 
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The  worthy  nnJ  iiilelligeut  author  of  this  book  romprehcnds  in  a  small 
volume  whatever  ha-s  been  des!<rnpri  and  practised  by  the  latest  and  inou  ex- 
perienced engineers  of  this  age,  lUiLan,  French,  Dutch  and  JingUsh ;  and  the 
manner  of  defimding  and  besieging  forts  and  other  places;  with  the  use  of  a 
joint-ruler  or  sector,  for  the  speedy  description  of  any  fortification.  The  whole 
performed  by  very  easy  rules. 

nr.  The  Elements  of  that  Mathematical  Sdence  called  Algebra,  by  John 
Kersey.  Lond.  An.  1763,infol, 

A  remarkabiy  full  and  complete  body  of  the  algebraic  art  i  perhaps  the  most 
so  of  any  book  of  its  time. 

Detcription  of  a  Bte-houae,  used  in  Scotland.       96,  p.  6076. 

In  fig.  A,  plate  2,  A  represents  tlie  bee-liouse,  lying  on  one  side,  wuh  the 
frame  BBBBBBfiB  placed  in  it;  CCCC,  the  screw  pins  that  hold  the  frame 
fast ;  D,  the  square  hole  at  top  open ;  £,  the  windows ;  F,  the  door  for  the  bees 

to  gt5  in  and  out .  G,  the  place  by  which  the  knife  enters  to  cut  the  honej^oombs 
asunder  upon  occasion ;  HH,  the  inward  crease  at  the  bottom. 

Jn  fig.  5,  A,  is  the  beo-house  set  upriglit ;  B,  the  square  hole  tlirough  which 
the  bees  work  downward},  C,  tlie  shutter  that  covers  tiie  hole  upon  occasion  ; 
D,  the  door  for  the  bees.  £»  a  sliding  shutter  that  covers  the  door  in  winter ; 
F»  the  window;  GG»  the  handles  for  lifting  all;  HH,  the  crease  for  fastening 
one  bee-house  over  another. 

In  fig.  6,  A  is  the  frame  for  the  bees  to  fasten  their  work  upon  j  BB  the 

screw  nails. 

The  bee-house  is  made  of  wainscot,  about  i<)  inches  in  height,  and  23  in 
breadth,  between  opposite  sides.  [It  has  8  sides,  each  ahnost  9  inches  in  breadth. 
It  is  clase  covered  at  top  with  boards,  having  a  square  hole  in  the  middle,  5 
iiiches  long,  and  about  4  Indies  broad:  with  a  shutter  that  slides  to  and  fix>  in  a 

groove,  about  half  an  inch  Iong<>r  than  the  hole.  It  has  2  windows  opposite  to 
one  another,  and  may  have  more,  of  any  figure,  with  panes  of  g!a-5s  and  shut- 
ters.  The  door  for  the  bees  is  divided  into  three  or  four  holes,  about  half  an 

piled  IMS  Ne  r  System  of  Mathemrtki,  Id  5  vo1ud«s  4to.  In  16^3 !»  wasieat  by  tbe  govetnoxuit 
an  some  puUic  capacity  toTangieM)  and  after  his  return  he  was  ndvanccd  to  be  sun  eyor  of  ilie 
iBdMBce.  aod  had  the  boobur  of  kn«htfaood.  lu  im  he  became  a  >x^r)  useful  member  of  tlw 
lu  vbI  Society.  Sir  Jooat  died  in  iCsi.  the )  ear  in  wUcb  wa»  poblidied  his Ooune  of  Mathematics 
Abovc-oientiooed.  fiecides  that  wk,  ^%'t  find  hin\  author  of  several  ethers ;  j  Aritbinetick 
Tulgjir  (mdatgebraicat,  in  Swij  2d,  A  MaUiematic.,1  Coropeudiuro ;  or  UseM  Plactkci  in  ArithioeUc 
GwHnctry.  Asfr  iKany,  Geograpby,  Naticathm*  fcc.  in  ISaw,  the  4th  editioa  to  1705.  3d,  ModCfll 
Fwtificarion,  &c.  in  «ro,  1 673.  4th,  Gtoenl  Treatise  of  ArtiOeiy,  io  8w>  1683. 
VOL.  JI. 
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inch  square;  willi  a  slniUer  that  slides  in  a  groove  to  cover  them  in  winter.  It  ' 
has  two  iron  handles  with  joints,  to  be  placed  about  the  middle,  it  there  be  no 
windows  on  the  sides  where  they  are;  or  above  them  if  there  be.  At  top  it 
has  a  crease  all  round  it,  about  halfan  inch  in  depth  on  the  out«de,  and  l-f  inch 
high;  and  another  on  the  insideatthebottom,  which  serves  to  fix  them  when 
set  upon  one  another.  It  has  also  a  hole  about  1  inches  squrnc,  on  une  sid« 
at  boUoni,  by  which  the  knife- is  pat  in  to  cut  the  bceb' work,  that  passes 
throuLrh  tlic  holo  from  one  bce-hoiise  uito  another,  as  tlicy  work  dowawards 
into  the  empty  house;  which  has  a  sliding  shutter  to  cover  it.  Within  the  bee- 
house  there  is  a  square  frame,  made  of  4  posts  joined  at  top,  at  bottom,  and  in 
the  middle,  with  4  sticks  for  the  bees  to  fasten  their  work  upon;  which  though 
they  wilJ  serve,  yet  it  may  be  securer  to  have  two  more  nckled  in  each  of  their 
places  crossing'  the  fr^me.  either  from  the  middle  of  the  opposite  side-sticks,  or 
from  angles  where  tlie  jiosts  are  placed. 

Tliis  manner  of  bee-house  is  useful  for  preveriiiiig  the  swarming  of  bees^ 
For  when  tiie  bee>house  wants  room  for  the  young  bees,  they  swarm,,  and  Hy. 
away  to  find  a  house  for  themselves,  which  is  prevented  by  placing  an  empty 
one  made  thus,  under  the  full  one,  having  the  door  at  top  open,  that  they  rtay 
work,  downwards  into  it.  Atul  when  both  are  fi.ll,  the  bees  will  all  be  in  the 
lowest  house;  and  then,  to  get  the  honey  and  wax  without  destroying  or  trou- 
bliflg  the  beoi,  with  a  thin  loug  knife,  broad  at  the  end,  and  sharp  on  both 
sides,  the  bees  wotk  is  to  be  cut  as  low  as  can  be,  and  the  uppermost  bee-house 
to  be  liflied  off  by  the  handles,  and  being  reversed;  the  screws  are  to  be  taken 
out,  and  then  the  frame  with  all  the  bees  work  upon  it  will  easily  slip  out;  after 
which,  the  empty  bee-house  may  be  set  under  the  other,  if  need  be,  and  th«- 
uppermost  having  the  Fqnare  hole  above  covered  with  the  shutter,  some  other 
cover  may  be  set  over  it  to  keep  the  bees  from  the  injuries  of  the  weather.  And 
if  ttiis  separation  be  made  in  the  spring  or  sunkmer^  the  bees  will  like  their  new. 
house  the  better  that  it  has  been  used  before. 

Account  of.  Further  Experiments  concerning  the  JVoiiderJtd  Eff&Us%J  tkeBkoii- 

iUaunching  Liquon,   N^^G,  p.  6078. 

The  King  having  In  his  presence  caused  some  considerable  experiments  to  be 
made  with  the  new  blood-stopping  liquor  on  brutes,  and  there  remaining  yet 
some  persons  ijere  doubting  whether  it  would  as  well  succeed  on  men ;  his 
Maje^y  gave  order  to  his  diirurgeons  to  go  and  see  la  the  hospitali,  whether 
there  were  not  some  wounded  persons  whose  blood  had  need  to  t>e  stopped.. 
Hereupon  there  were  found  two  very  fit  patients  in  the  hospital  of  St.  Thomas.. 
The  first  was  a  woman  labouring  under  an  inveterate  scurvy  and  the  King^s  evil>. 
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wbosc  leg  wa«  to  l>e  cut  off,  because  of  a  maliciiaiit  ulr-er.  suttVnng  her  to 
sleep  day  or  niglit.  The  other  was  a  seaman,  whose  leg  was  also  to  be  cut  otf, 
because  ot  a  wouikI  accompanied  with  a  fracture  made  by  a  cannon-))aU  in  the 
last  sea  fight. 

The  first  experiment  was  made  July  3,  the  King  having  sent  some  of  his  phy- 
aictans  and  chirurgeons  to  the  hospital,  to  be  present  at  the  opcmtion,  and  fnitiv 
fully  to  report  to  his  Maje5ty  what  should  pass  tliere.  Tlie  leg  of  the  woman 
being  cut  off,  immediately  the  arteries  were  dressi  d  witii  sornc  Jinc-n  pledgets 
dippe4  in  the  astringent  liquor,  with  a  compress  upon  it,  and  a  bandage  Icecpuig 
all  dose  against  the  arteries.  The  success  was,  that  the  blood  was  staunched 
without  any  other  dressing;  and  instead  of  oomplaining,  as  those  are  wont 
to  do  who  have  a  limb  cut  off,  and  the  motirhs  of  the  arterie?  burnt  with  a  hot 
iron,  or  a  caustic  to  stop  the  blood,  this  patient  looked  very  cheerful,  and  was 
free  from  painj  and  slept  two  hours  after,  and  also  the  night  iulluwing;  and  from 
that  time  has  found  herself  still  better  and  better,  without  any  return  of  bleeding, 
or  any  ill  accident.  ' 

The  4th  of  July  the  Ic^  of  the  seaman  was  cut  off,  and  after  the  part  wvis 
dressed  a?  above,  with  linen  dipped  in  the  essence,  the  blood  was  stopped  in 
less  lliiii  half  a  qjartei-  ot"  an  liouf.  There  was  made  a  bandage,  that  pressal 
the  hncn  against  the  cut  arteries ;  and  without  any  other  thing  the  patient  found 
himself  so  eased  of  tlie  pains  he  felt  befiare,  that  he  slept  two  or  three  hours 
after,  and  all  the  night  following. 

Nest  morning  thedressings  of  the  woman,  as  well  as  of  the  man,  wrrc  taken 
off  in  the  presence  of  the  same  persons,  and  all  the  ^diysicians  and  chirurgcons 
there  present  acknowledged,  that  no  wounds  could  look,  more  lair  and  ruddy; 
there  appearing  no  eschar  at  all,  nor  any  more  blood  than  if  there  had  never 
been  any  veins  or  arteries  opened  in  that  part.  These  two  patients  have  found 
themselves  very  well  ever  since  the  operation;  and  forasmuch  as  no  ill  accident 
has  befallen  them  ^ince,  they  have  served  to  convince  the  most  incredulousof 
the  goC(h'icss  a{  this  icntedy. 

The  King  easily  concludmg,  from  these  and  the  foimer  expeninents,  liow 
useful  this  medicine  would  be  in  his  armies  and  fleets,  and  understanding  that 
those  who  before  opposed  it  did  now  highly  praise  it,  gave  order  tliat  M.  Denis 
should  be  desired  to  communicate  the  secret  of  it,  which  being:  done,  his  Ma- 
jesty commanded  a  quantity  of  it  to  be  mnde  in  his  o'.'.  n  laboratory,  of  \%!iich 
trials  were  nvide  en  tlirce  calves  in  Whitehall,  liie  ritli  of  Julv  ;  :i  leg  e>t'  each 
of  them  having  been  cut  ott',  as  high  as  was  possible,  and  the  biood  of  them 
Stopped  with  this  new  liquor,  to  the  admiration  of  all  the  spectators.  For  tliis 
water  having  been  prepared  with  more  exactness  than  ever,  the  eflfect  of  it  was 
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to  quick  and  effectual,  Hint  the  blood  was  stopped  in  four  minutes  of  time,  the 
calves  by  their  motion  making  the  ])ledg-ets  to  fall  of^  that  had  been  put  on  the 
parts  cut,  and  not  a  drop  of  blood  appearing. 

The  King  hereupon  caused  the  quantities  that  had  been  thus  prepared,  wliicii 
were  very  considerable,  to  be  immediately  dispatched  away  to  his  Majesty's  fleet ; 
and  it  is  not  doubted*  but  that  upon  occasion  all  that  shall  happen  to  be  woui^d- 
ed  will  recdve  great  relief  and  benefit  by  it 

Description  the  JFrosopt^Mphic  ParalUogram,  for  4<luiitathig  Qrtlwgra-' 
phicalhfy  by  Parallel  Visual  Rays,  the  Attitudes  and-G^ure^ofihcHummi 
Body,  observing  esactly  tkcPmportion  and  Symmetry  •if-  the  Partt.  ^ 
Mr.  John  Sinclair.       gC,  p.  6094.   Translated  from  tit  Latin. 

Let  ABCD  (fig.  2,  pi.  2 J  be  a  prosiopographic  or  dJeHneating  paralletognim 

HF  a  central  style  or  pin ;  LC  a  drawing  pencil  s  RA  an  index,  or  oblong  ruler,, 
fitted  perpeiirliculafly  to  the  plane  of  tlir  psrallelogram,  by  means  of  a  brass 
screw  nail;  on  tills  ru'.tr  are  tixed  two  sights,  Pfi,  SV  j  in  the  middle  of  PR 
is  a  hole  and  in  the  miudte  of  SV  a  thread  stretched  perpendicular  to  the 
ruler,  on  tibe  middle  of  which  is  a  small  globulie,  by  which,  and  the  hole  O,  a 
ray  from  the  object  reaches  the  eye,  which  iadetmeatrngmusfe  not  be  fixed,  but 
free  and  loose. 

It  is  to  Ix-  ol  starved,  1 .  Thnt  a  ray  passing  through  the  hole  O  and  the  gib*, 
bule,  \v\\]  be  iihv.rrs  perpendicular  to  the  plane  of  tlie  parallelogram,  or  its  dia- 
meter, which  is  a  right  Ime  passing  through  the  pencil  LC,  and  the  fixed  centre 
HF,  and  the  said  globule ;  in  which  line  the  globule  always  is,,  whatever  be  the 
motion  of  the  paraltelogram.   d.  That  QYXT    the  sensibfe  deliheatory  plane 
on  whicli  the  pdnt  L  of  the  pencil  moves,  describing  the  Tmage  By  the  motion, 
of  the  ruler  A R,  into  which  pTane  the  centrat style  is  fuicd  ;  and  that  tSfiyis 
the  rational  or  rriatfienuitiad  plane,  being  a  continuation  of  the  fonntr.    3.  Tliat 
ill!  rays  will  be  parallel  to  eiich  other  coming  from  the  object,  by  the  globule  and: 
ihe  hole,  to  the  eye,  placed  according,  to  the  direction  of  the  ruler,  in  as  many 
points  of  the  diaphanous  medium,  as  there  are  points  in  the  visible  surface  of 
the  object  to  be  described,  which  indeed  are  infinite  j  as  is  thus  proved :  lines- 
parallel  to  the  same  Tme,  though  not  in  the  same  plane,  are  parallel'  to  each; 
other,  by  Eucl.  xi.  10  ;  but  all  the  r.iys  extending  from  the  objcrt,  through  the 
sights  to  the  eye,  are  parallel  to  the  same  right  line,  via.  to  the  ray  passing  from 
the  object  through  the  gbbute  and  the  hole  O ;  consequently  they  are  parallel 
to  each  other.   Again,  if  two  right  lines  be  perpendicular  to  the  same  pLine;. 
those  lines  will  also  be' parallel,  Eucl,  xi.  d;  but  the  primary  ray  passing- from^ 
the  object  through  the  sights  to  the  eye,  and  all  the  other  secondary,  are  per« 
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penciicular  to  the  rational  or  mathematical  plane  sSQy,  by  the  hypothesis  ;  there- 
fore all  the  rays,  passing  from  the  obj^  through  the  sights  to  the  eye,  are 
paraM  to  the  same  right  line,  viz.  to  the  ray  passing  Ihmugh  the  globule  amf 
hole  O.   Q.  E.  D. 

Some  Cons'i derations  on  Mr.  Newton' x  Dr-frhic  of  Culours,  and  mi  the  Effects 
of  the  dtjferent  Rt/raclions  of  ihc  iiut/i  in  I  de^cvpical  GLasacs.   In  a  Letter 
from  Farm.  N»  g6,,  p,  6086. 

I  have  seen  how  Mr.  Newton  endeavours  to  maintain  his  new  theory,  of 
colours.  It  seenii  dut  liie  most  important  objection,  vvhidi  is  made  against  him 
by  way  of  quaere  is,  that  whether  there  be  more  than  two  sorts  of  colours. 
For  my  part,  I  believe  that  an  hypothesis,  that  should  explain  mechanically, 
and  by  the  nature  of  inotlot),  the  colours  yellow  and  blue,  would  be  sufficient 
for  all  the  rest,  sinee  those  others,  being  only  more  deefJy  charged,  (as  appears 
by  the  prisms  of  Mr.  Hook,)  produce  the  dark  or  deep  red  and  blue,  and  that, 
of  these  four  all  the  other  colours  may  be  compounded.  Neitlicr  do  I  see  why 
Mr.  Newton  does  not  content  himself  with  the  two  colours  yellow  and  blue ; 
for  it  w)U  be  much  more  easy  to  find  an  hypothesis  by  motion,  that  may  explain 
these  two  differences,  tlian  for  so  many  diversities  as  there  are  of  other  colours. 
And  till  he  has  found  this  hypothesis,  he  has  not  taught  us  in  what  consists  the- 
nature  and  difference  of  colours,  but  only  this  accident,  (which  is  certainly  very 
considerable,)  of  their  ditTeretrt  refrangibitity. 

As  for  the  composition  of  white  made  by  ail  the  corours  together,  it  ma/ 
possibly  be,  tliat  yellow  and  blue  njiglu  also  be  sufficient  for  that :  which  is 
wortli  while  to  try ;  and  it  may  be  done  by  the  experiment  which  Mr.  Newton  ^ 
proposes  by  receiving  against  a  wall  of  a- darkened  room*  the  colours  of  the  prisma 
and  to  cast  their  reflected  light  on' white  paper.   Here  you  must  hinder  the 
colours  of  the  extremities,  viz.  th*'  red  and  purple,  frmn  striking  against  the 
wall,  and  Ic.n  e  only  the  intermediate  colours,  yellow,  green,  and  blue,  to  see 
whether  the  light  of  these  alone  would  not  make  the  paper  appear  white,  as 
well  as  when  they  ail  give  light.    I  even  doubt  wliether  tlie  lightest  place  of  the 
yelbw  colour  may  not  alone-  produce  that  efftct,  and  I  mean  to  try  u  at  the 
first  conveniency:  for  this-fchought  neve*  came  into  my  mind  but  just  now. 
Mean  time  you  may.  see,-  that  if  these  experiments  succeed,  it  can  no  more  be 
said  that  all  the  colours  are  necessar)'  to  compound  white,  and  that  it  is  very 
probable  tliat  all  the  rest  are  nothing  but* degrees  of  yellow  and  blue,  more  or 
less  charged. 

Lastly,  touching  the  effixt  oi  the  dillerent  rejVactiojiS  of  the  rays  in  tclcsco- 
pical  glasses  i  it  is  certain  that  experience  agrees  not  with  what  Mr.  Newton 
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holds.  For  to  consider  only  a  picture,  which  is  mode  by  an  object-glass  of  12 
feet  in  a  dark  room,  wc  see,  it  is  too  distinct,  and  too  well  defined,  to  be  pro- 
duced by  I  :i)  3  that  should  stray  tlie  50th  pan  *  of  the  aperture-   So  that,  as  I 

believe  I  have  toUl  you  heretofore,  the  difference  of  the  rcfranglbility  does  not, 
it  may  be,  ahvavs  jbllow  tlie  ?aine  proportion  in  the  great  and  small  iacUnations 
of  the  rays  on  the  suriace  of  the  glass. 

Mr,  Nett*ton*s  ytnswer  to  the  foregoing  Letter,  Jitrther  ejfplaifut^  his  Theory 
of  Ligh!  and  C"h'ur$,  and  particularly  that  of' fVMteness  ;  with  his  conti-' 
iwed  Hopes  oj  perjtcting  Telescopes  bif  Reflections,  rather  than  Refractions* 
W  gO,  p.  6087. 

Concerning  the  business  of  colours ;  in  my  saying  that  when  Mons.  N.  has 

shown  how  white  inn}'  be  produced  out  of  two  iincom[>our!ded  colours, 
T  will  tell  l^im,  vvliy  he  cau  conclude  nothing  from  that  ;  my  meaning  was, 
that  such  a  white,  were  there  any  such,  would  liavc  dirierent  pruperlie* 
from  the  white  which  I  had  respect  to,  when  1  described  my  theory,  that  is,  from 
the  white  of  the  sun's  immediate  tight,  of  the  ordinary  objects  of  our  senses, 
and  of  all  white  phsnomena  that  have  hitherto  fallen  under  my  observation. 
And  those  different  properties  would  evince  it  to  be  of  a  different  constitution  : 
insomuch  that  such  a  production  of  white  would  be  so  far  trom  contradicting, 
that  it  would  r^ilher  ilhistrate  and  confirm  my  theory  :  because  by  the  dificrence 
of  limt  from  other  whiles  it  would  appear,  that  other  whites  are  not  compounded 
of  only  two  colours  hke  that.  And  therefore  if  Mons.  N.  would  prove  any 
thing,  it  is  requisite  that  he  do  not  only  produce  out  of  two  primitive  colours  a 
white,  which  to  the  naked  ^e  shall  appear  like  other  whites,  but  also  shall  agree 
with  them  in  all  other  properties. 

But  to  let  you  understand  wherein  such  a  white  wo;.ild  ditler  from  Other  wiiites, 
and  why  from  thence  it  would  follow  tiiat  other  whites  are  otherwise  00in|X>und- 
ed,  I  shall  lay  down  this  position :  that  a  compounded  colour  can  be  resolved 
into  no  more  simple  colours  than  those  of  which  it  is  compounded. 

This  seems  to  be  self  evident,  and  I  have  also  tried  it  several  ways,  and  par- 
ticularly by  this  which  follows.  Let  a,  represent  an  oblong  piece  of  white  paper, 
abntit  '  or  4-  of  an  inch  broad,  (iig.  3,  pf  2,)  and  illuminated  in  a  dark  room  with 
a  mixture  of  two  colonrs  cnst  upon  itirom  two  prisms,  su[>[ioRe  ;)  decji  h^lucand 
scarlet,  which  must  severally  be  as  unoompoundol  as  they  am  convemenily  he 
made.  Then  at  a  convenient  distance,  suppose  of  ()  or  8  yards,  view  it  through 
aclear  tri mgulir  glass  or  crystal  prism,  held  parallel  to  the  paper,  and  you  shall 

'  ♦  Compace  ibii  willi  wljat  Mr.  Newloo  sayi  in  I^umb.  80,  page  6a  1,  vol.  I, 
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see  the  two  colours  parted  from  one  another  in  the  fashion  of  two  miagesol  the 
paper,  as  they  are  represeiued  at  C  and  y,  where  suppose  p  the  scarlet,  and  y  the 
blue,  without  green  or  any  other  coloar  between  them. 

Now  from  the  afoi^said  position  I  deduce  these  two  conclusions.  1,  Hiat  if 
there  were  found  out  a  way  to  compound  white  of  two  simple  colours  only,  that 
white  would  be  fip^'w  resolvable  into  no  more  than  two.  2.  That  li  other  whites^ 
as  that  of  the  sun  s  light,  &c.  be  resolvable  into  more  than  two  simple  colours, 
as  I  ftad  by  experiment  that  they  are,  then  they  must  be  compounded  of  more 
than  two. 

To  make  this  plainer,  suppose  that  A  represents  a  white  body,  illuminated  by 
a  direct  beam  of  the  sun,  transmitted  through  a  small  hole  into  dark  room, 
and  «  such  another  body  iHu'ninnlrd  bv  a  tnixturc  of  two  smipic  colours,  which, 
if  possible  may  make  it  also  appear  of  a  wliiie  coluur,  exactiy  like  A.  Then  at  a 
convenient  disUnce  view  these  two  whites  through  a  prism,  and  A  will  be 
changed  into  a  series  of  all  colours,  red,  yellow,  green,  blue,  purple,,  with  their 
intermediate  degrees  succeeding  in  order  from  B  to  C.  But  «,  according  to  the 
aforesaid  experiment,  will  only  yield  those  two  colours  of  whicli  it  was  com- 
pounded, nnd  tho^e  not  contertninate  like  the  colours  at  BC,  but  separate  *rot» 
one  another  as  at  and  y,  by  means  of  the  different  refrangibility  of  the  rays  to- 
which  they  belong.  And  thus  by  comparing  Uiese  two  whiles,  they  would  ap» 
pear  to  be  of  a  different  constitution,  and  A  to  consist  of  more  colours  than  «. 
80  that  what  Mons.  N.  contends  foi ,  would  rather  advance  my  theory  by  the 
acres'!  of  a  new  kind  of  white  thaa  conclude  agaiusl  it.  But  1  see  no  hopes  of 
cv)iiij)oundmg  such  a  white. 

Ai>  fur  Mons.  N/s  expression,  that  I  maintain  my  doctrine  with  some  concern, 
I  confess  it  was  a  little  ungrateful  to  me  to  meet  with  objections  which  had  been 
answered  before,  without  having  the  least  reason  given  me  why  those  answers 
were  irrtufTcient.  The  answ-ci-s  which  I  spt  ak  of,  are  in  the  Transactions  from 
p.  20  to  p.  2,9  of  tins  vol.  Anrl  p;ii  tu;iil;irly  m  p.  12  ;  to  show  that  there  are 
otlier  simple  colours  besides  biuc  and  yellow,  1  uihtance  lu  a  simple  or  honio» 
geneal  green,  such  as  cannot  be  made  by  mixing  blue  and  yellow,  or  any  other 
colours.  And  there  also  I  show  why,  supposing  that  all  colours  might  be  pro- 
duced out  of  two,,  yet  it  would  not  follow  that  those  two  are  the  onlyeri^nal 
colours.  The  reasons  I  desire  yon  would  compare  with  what  has  been  now  said 
of  white.  And  so  the  necessity  ot  all  colours  to  produce  w  hite  might  have 
appeared  by  the  eiiperiment  p.  13,  \i^ere  i  say,^  tliat  if  any  colour  at  the  lens  be 
intercepted,  the  whitened  which  is  compounded  of  tllem  all  will  be  changed- 
mto  (the  result  of;  the  other  colours. 

However,  since  there  seems  to  have  happened  some  misunderstanding  be- 
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twcen  uSp  1  sliall  endeavour  to  explain  myself  a  little  further  ia  these  thingi; 
accordiDg  to  the  following  method. 

1 .  I  call  that  light  homog^neal,  similar  or  uniform,  wboee  rays  are  equally 
refrangible.   2.  And  that  heterogeneal,  wli06e  rays  are  unequally  refrangible. 

Note.  There  are  but  three  affections  of  light  in  which  I  have  observed  its 
rays  to  diffc!',  viz.  refranL";ii'i!ity,  reflexibility,  and  colour  ;  aiul  tiiose  rays  which 
agree  ia  refrangibiiity  agree  aho  in  the  other  two,  and  therefore  niay  well  be 
defined  homogencal,  especially  since  men  usually  call  those  things  homogeneal, 
whidi  are  so  in  all  qualities  that  come  under  their  knowledge,  though  in  other 
qualities  that  their  knowledge  extends  not  to^  there  may  possibly  be  some  hete- 
rogeneity. 

3.  I'hose  colours  I  cnl!  simjilc,  or  homogeneal,  which  are  exhibited  by  homo- 
geneal light.  4.  And  those  compound  or  heterogencal,  which  are  exhibited  by 
heterogeneal  light. 

5.  Different  colours  I  call  not  only  the  more  eminent  spedes,  red,  yellow, 
green,  blue,  purple,  but  all  other  the  minutest  gradations ;  jt  ^  ifter  the  same 
manner  that,  not  only  the  more  eminent  d^^ees  in  music,  but  all  the  least  gra- 
dations, are  esteemed  different  sounds. 

I*ropositio}is. 

2.  The  sun's  light  conasts  of  rays  diflering  by  indefinite  degrees  of  refrangi«> 
bility.  2.  Says  which  difier  in  refrangibiiity,  when  parted  from  one  another, 
do  proportionally  diii^  in  the  colours  which  they  exhibit.  These  two  proposi- 
tions are  matter  of  fact.  3.  There  are  as  many  simple  or  homogeneal  colours 
as  (tegrees  of  refrangibiiity.  For  to  every  degree  of  refrangibiiity  belongs  a 
different  colour,  by  prop.  2.  And  that  colour  is  simple  by  def.  1  and  3. — 
4.  Whiteness,  in  all  respects  like  that  of  the  sun*s  immediate  lights  and  of  all 
the  usual  objects  of  our  senses,  cannot  be  compounded  of  two  simple  colours. 
For  such  a  composition, must  be  made  by  rays  that  have  only  two  d^^rees  of 
refrangibiiity,  by  def.  l  and  3 ;  and  therefore  it  cannot  be  like  that  of  tlie  sun's 
light,  by  prop.  1 }  Nor,  for  the  same  reason,  like  that  of  ordinary  white 
objects, 

5.  Whiteness,  m  aix  respects  uke  that  of  the  sun's  immediate  light,  cannot 
be  compounded  of  simple  colours  without  an  indefinite  variety  of  them.  For 
to  such  a  composition  there  are  requisite  rays  endued  with  all  the  indefinite  de- 
grees of  refrangibiiity,  by  prop.  1.   And  those  infer  as  many  simple  colours,  by 

defl  1  and  3,  and  prop.  Q.  and  3. 

To  make  these  a  little  plainer,  I  have  added  also  tlie  pi;  ipositions  that  follow, 

6.  The  rays  of  light  do  aot  act  on  one  anotiier  in  passing  through  tlie  same 
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medium.  This  appeal's  by  several  passages  ia  the  Transactions,  p.  23,  24,  25, 
26,  and  27,  and  is  capable  of  further  proof. 

7.  The  rays  of  liglit  suffer  not  any  cliange  of  their  qualities  from  refraction. 

8.  Nor  attei-wards  from  the  adjacent  quiet  medium.  Tiiese  two  profmsitions 
are  manifest  de  facto  in  homogeneai  light,  whose  colour  and  rcfrangibditv  is  not 
at  all .  changeable,  either  by  refraction  or  by  the  oontennination  of  a  cjuict  me< 
dium.  And  as  for  heterogeneal  light,  it  is  but  an  aggregate  of  several  sorts  of 
homogeneai  light,  no  one  sort  of  which  suffers  any  more  alteration  than  if  it 
were  alone,  because  tlie  rnys  act  not  on  one  another  by  prop.  6.  And  there- 
fore the  aggregate  can  suffer  none.  These  two  propositions  also  might  be  fur- 
ther proved  apart  by  experiments,  too  long  to  be  liere  described. 

9.  There  can  no  homogeneai  colours  be  educed  out  of  light  by  refraction, 
which  were  not  commixed  in  it  before :  because,  by  prop.  7  and  8,  refraction 
changes  not  the  qualities  of  the  rays,  but  only  separates  those  which  have  divers 
qualities,  by  means  of  their  dtil^nt  refrangibility. 

10.  The  sun's  light  is  an  aggTeg:jite  of  nn  indefinite  variety  of  homogeneai 
colours;  by  prop.  1,  3,  and  9.  And  lience  it  is  that  I  call  homogeneai  COlourS- 
also  primitive,  or  original.    And  tliusniuch  concerning  colours. 

Mons.  N.  has  thought  fit  to  insinuate,  that  the  aberration  of  rays,  by  their 
different  refrangibility,  is  not  so  con^erable  a  <^sadvantage  in  glasses  as  I  seem- 
ed to  be  willing  t  >  :  1' r  men  believe^  when  I  propounded  concave  mirrors  as 
the  only  hopes  of  perfecting  telescopes.  But  if  he  please  .to  take  his  pen,  and 
compute  the  errors  of  a  gkss  and  spccidum  that  collect  rays  at  erjual  distances, 
he  will  find  how  much  he  is  mistaken,  and  that  I  liave  not  been  extravagant,  as 
be  imagines,  in  preferring  reflections.  And  as  for  what  he  says  of  the  difficulty 
of  the  praxis,  I  know  it  is  very  difficult,  and  by  those  ways  which  he  attempted 
it  I  believe  it  impracticable.  But  there  is  a  way  insinuated  in  the  Transactions 
by  which  it  is  not  improbable  but  that  as  much  may  be  done  in  largp 
telescopes,  as  I  liave  thereby  done  in  short  ones,  but  yet  not  without  more  than 
ordinary  diligence  aud  curiosity* 

Strange  Effect  qf  Thunder  and  lightning  on  Wheat  and  Rye  m  the  Granaries 
of  Dantnck^   By  M,  Christ,  Kirkby,   K*"  96,  p.  6Q92. 

You  doi^tless  know  how  much  this  is  famed  for  its  numerous  and  oonvc-^ 
nient  granaries,  it  being  tlie  repository  of  all  sorts  of  grain  the  fruitful  kingdom 
of  Pdand  affords.  In  those  granaries  are  laid  up  chiefly  wheat  and  rye,  in  par- 
cels of  10  to  30  and  Go  lasts  in  one  chamber,  according  to  its  size,  and  the  dry. 
ness  of  the  corn  ;  wliich  they  turnover  3,  4,  5,  6  ti.mesa  week,  as  need  requires 
iakeep  it  sweet  and  fit  for  shipping.    Now.  it  happened,  that  about  the  latter 
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end  of  March  and  April  last,  vk  had  much  and  violent  thunder  and  lightning, 
which  had  this  unhappy  effect  on  all  the  parcels  of  wheat  and  rye  of  the  last  year*« 
growth, that,  though  over  night  they  were  dry,  sweet,  and  fit  for  shipping,  the 

next  morning;  they  had  lost  all  these  good  qualities,  and  were  become  clammy 
and  stinking,  and  consequently  unfit  to  be  shipped  away  for  the  present ;  so  tliat 
the  owners  were  forced  to  cause  it  to  be  turned  over,  two  or  three  times  a  day ; 
«nd  yet  it  required  six  weeks,  if  not  longer,  before  it  was  recovered. 
'  This  is  a  thing  which  often  happens  to  com  that  has  not  Iain  in  the  granary  ft 
whole  year,  or  not  sweat  thoroughly  in  the  straw  before  it  be  thrashed  oat.  An 
accident  little  noted,  yet  in  my  judgment  worth  the  enquiring^  into.  For,  though 
the  alterations  caused  by  thunder  in  liquoi'S,  be  taken  notice  of,  and  probable 
I'easons  given  for  them  ;  yet  I  judge  this  somewhat  more  abstruse,  and  tlicretore 
more  worth  while  to  be  considered. 

An  Uncommon  Case  in  Physic,  communicated  by  the  Same  from  Dmttuck, 

JN'  96,  p.  6og3. 

In  this  narrative  it  is  stated,  that  a  minister,  50  years  of  age,  was  troubled 

■with  nn  indif^position,  attended  with  sickness  and  vomiting;  of  which  he  was 
liable  to  reiajiscs  after  the  exertion  of  preaching.  What  he  brought  up  in  OnC 
of  these  relapses  resembled  tallow,  -1  pieces  of  wtucli  weighed  uaopnce. 

Johannis  FtmsttM  DarbUnsis  AngU,  ad  Clarisnnmm  Casnnum  JEpistoh, 

N"  96,  p.  6094. 

This  letter  of  Mr.  Flamsteed,  to  M.  CassinI,  contains  an  account  of  soone 

observations  made  by  the  former,  on  the  planet  Jupiter  and  his  satellites,  also 
on  the  phmet  Mars,  staling  the  motions,  periods,  and  distances  of  the  satellites, 
from  Jupiter ;  tiiough  in  a  less  accurate  degree  than  that  whicli  tiiey  are  knowrt 
at  present.  Mr.  F.  deduces  firom  his  observations*  that  the  parallax  of  Mara 
is  35";  and  that  consequently  the  solar  parallax  is  i^ut  10^;  and  therefore  the 
sun^s  distance  from  the  earth  is  21000  of  the  earth's  semi-diameter;  this  being 
too  little,  or  the  parallax  too  great,  by  about  the  5th  part,  according  to  later  and 
more  exact  obser^'auoas. 

An  Account  of  a  Book.  N*  96,  p.  610I. 

Vi«.  Several  Tracts  written  by  the  Honourable  Robert  Boyle  :  of  thestra*ige 
Subtilty,  Efficacy,  and  determinate  Nature  of  Effluviums;  of  New  Experiments 
to  make  the  parts  of  Fire  and  Flame,  Stable  and  Ponderable.;  with  £ome  Addi- 
tional Experiments  about  Arresting  and  Wdghing  of  Igneous  corpuscles;  as 
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also  a  Discovery  of  the  Perviousncss  of  Glass  to  Ponderable  parts  of  Flatne> 
with  some  reflections  on  it  by  wav  of  Corollary. 

This  long  title  sufficientiy  shows  the  nature  and  cxintents  of  these  Tracts, 
which  are  in  the  hands  of  the  public. 

On  the  Number  of  Colours,  and  the  necessity  of  mhiug  them  all  for  the  prth- 

duction  of  White  ;  also  zvhi/  a  Picture  cast  by  Glasses  into  a  darkened  Room 
appears  so  distinct,  notwithstundiug  irregular  Refractiom.  In  a  Letter 
«/■  April  3,  167 3,  from  Mr.  Nervton,  Btbig  an  Answer  to  the  Ramrki-  in 
the  last  NvmhcK.  ^"97,  p.  6 108. 

It  seems  to  rae^  thatN,  takes  an  improper  way  of  examining  the  nature  of 
colours,  whilst  he  proceeds  upon  compounding  those  that  are  already  com- 
pounded, as  he  does  in  the  former  part  of  his  letter.   Perhaps  he  would  sooner 
satisfy  himself  by  resolving  light  into  colours,  as  for  as  may  be  done  by  art,  and 
then  by  examining  the  properties  of  those  colours  apart,  and  afterwards  by  try- 
ing the  effects  of  re-conjoining'  two  or  more,  or  all  of  those;  and  lastly,  by  sepa- 
rating them  again,  to  examine  what  changes  that  re-ronj unction  had  wrought 
in  them.   This  1  confess  will  prove  a  tedious  ;iiid  difficult  frisk,  fo  dolt  as  it 
ought  to  be  done ;  but  l could  not  be  satisfied  till  I  had  gone  through  it.  How- 
ever,  I  only  propound  it,  and  leave  every  man  toWs  own  method. 
•    Aa  to  the  contents  of  his  letter,  I  conceive  my  former  answer  to  the  qu«r« 
about  the  number  of  colours  is  sufficient,  which  was  to  this  effect;  that  all 
colours  connot  practically  be  derived  out  of  the  }clIo\v  and  blue,  and  conse 
quentJy  that  those  hypotheses  are  groundless  whicli  imply  tbey  may.    If  voa 
ask,  what  colours  cannot  be  derivetlout  of  yellow  and  blue?  1  answer,  none  of 
all  those  which  I  defined  to  be  original ;  and  if  he  can  show  by  expeninent, 
how  they  may,  I  will  acknowledge  myself  in  an  error.   Nor  is  it  easier  to  U  am^ 
an  hypothesis  by  assuming  only  two  original  colours,  rather  than  an  indefinite 
variety ;  unless  it  be  ensler  to  suppose,  thattliere  are  but  two  figures,  sizes  and 
de<n-ces  of  velocity,  or  force,  of  the  ciethereal  corpuscles  or  pulses,  ratherthan 
inderinite  variety    which  certainly  would  be  a  harsh  supposition.    No  man  won- 
ders atthe  indefinite  variety  of  waves  of  the  sea,  or  of  s^nd?  on  the  shore ;  but 
were  they  all  but  two  sizes,  it  would  be  a  very  puzzling  phenomenon.   And  I 
should  think  it  as  unaccountable,  if  the  several  parts  or  coiposcles,  of  which  a 
shining  body  consists,  which  must  be  supposed  of  various  figures,  sizes  and 
motions,  should  impress  but  two  sorts  of  motion  on  tlie  ac^acent  ethereal 
medium,  or  any  oilier  w.iy  beget  but  two  sorts  of  rays.    But  to  examine  how 
colours  may  be  explained  hypothetically,  is  besides  my  purpose.    I  never  in* 
tended,  to  show  wherein  consists  the  nature  and  difference  of  colours,  but  only 
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to  bliovT,  that  de  (mAo  tlie/  are  original  and  immutable  qualities  of  the  rays 

which  exhibit  tlinn  ;  nn;l  to  leave  it  to  others  to  explicate  by  mfrhnniral  hypo- 
theses the  nature  and  diticrence  of  those  qualilies  ;  whifh  I  take  to  be  no  tliffi- 
cuk  matter.  But  1  would  not  be  understood,  as  if  their  difference  consisted  in 
the  diiierent  i^frangibility  of  those  rays;  hr  that  difierent  refrangibiUty 
conduces  to  their  production  no  otherwise,  than  by  separating  tlie  rays  whose 
<}ualitie$  they  are.  Whence  it  is,  that  the  same  rays  exhibit  the  same  colours 
when  separated  by  any  other  means ;  as  by  their  different  reflexibility,  a  quality 
not  yet  discoursetl  of. 

In  the  next  particular,  where  N.  would  show,  that  it  is  not  necessary  to  mix 
all  coburs  for  the  production  of  white ;  the  mixture  of  yellow,  green,  and  blue, 
without  red  and  violet,  which  he  propounds  for  that  end,  will  not  produce 
white,  but  green ;  and  the  brightest  pkrt  of  the  yellow  will  a£S)rd  no  other  colour 
but  yellow,  if  the  experiment  be  made  in  a  room  well  darkened,  as  it  ought ; 
T>ec;iuse  the  coloured  liprht  is  much  weakened  by  the  reflexion,  and  so  apt  to  be 
diluted  by  llie  mixing  of  any  other  scattering  light.   But  yet  there  is  an  expe- 
riment or  two  mentioned  in  my  letter  in  the  Transactions,  Numb.  88,  by  which 
I  have  produced  white  out  of  two  colours  alone,  and  that  variously,  as  out  of 
orange  and  a  full  blue,  and  out  of  red  and  pale  blue,  and  out  of  yellow  and 
violet,  as  also  out  of  other  pairs  of  intermediate  colours.   The  most  convenient 
experiment  for  performing  this,  was  that  of  casting:  the  colours  of  one  prism 
upon  those  of  another,  after  a  due  manner.    But  what  N.  can  deduce  from 
hence  I  see  not.    For  the  two  cc^Iours  were  compounded  of  all  others,  and  so 
the  resulting  white,  to  speak  properly,  was  compounded  of  them  all,  and  only 
decompounded  of  those  two.   For  instance,  the  orange,  was  compounded  of 
red,  orange,  yellow,  and  some  green ;  and  the  blue  of  violet,  full  blue,  light 
blue,  and  some  green,  with  all  their  intermediate  degrees  ;  and  consequently  the 
orange  and  blue  logelher  made  an  agsrrcgate  of  all  colours  to  constitute  the 
white.    Thus  if  one  mix  red,  orange,  and  yellow  powders,  to  make  an  orange  j 
and  green,  blue,  and  violet  colours,  to  make  a  blue;  and  lastly,  the  two  mix* 
lures,  to  make  a  grey ;  that  grey,  though  decompounded  of  no  more  than 
two  mixtures,  is  yet  compounded  of  all  the  fax  powders,  as  truly  as  if  the  pow- 
ders had  been  all  mixed  at  once. 

This  i^  m  plain,  that  I  conceive  there  can  be  no  further  scruple ;  especially  to 
tho.se  who  know  how  to  examine  whether  a  colour  be  simple  or  compounded, 
and  of  what  colours  it  is  compounded :  which  having  explained  in  another  place, 
I  need  not  now  repeat.  If  therefore  N.  would  conclude  any  thing,  he  must 
show,  how  white  may  be  produced  out  of  two  uncompounded  colours ;  which 
when  he  has  done,  I  will  fiirther  tell  him  why  he  can  conclude  nothing  fipom 
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that  But  I  bdicve  there  cannot  be  found  an  experiment  of  that  kind ;  be- 
cause as  I  remember  I  once  tried,  by  gradna!  succession,  t!i?  mixture  of  all 
|)au'8  of  uncompoundpd  colours  ;  and,  though  bome  of  them  wctc  nnlrr,  and 
nearer  to  white  tlian  others,  yei  uone  could  be  truly  called  white.  But  it  being 
fome  years  since  this  trial  was  made^  I  remember  not  well  the  circumstances, 
ami  therefore  recommend  it  to  others  to  be  tried  again. 

In  the  last  place,  had  I  thought  the  distinctness  of  the  picture,  which,  for  in. 
stance,  a  12  foot  object-glass  casts  into  a  darkened  room,  to  he  50  contrary  to 
me  as  N.  is  pleased  to  affirm,  I  should  hnvc.  waved  my  theory  ia  th.U  pon  t,  be- 
fore I  propounded  it.  For,  tliat  I  had  thought  on  that  ditficuity,  you  may 
easily  guess  by  an  expresaon,  somewhere  in  my  first  letter  (N^  80)  to  this  pur- 
pose ;  that  I  wondered  how  telescopes  could  be  brought  to  so  great  perfection 
by  refractions,  which  were  so  irr^iutar.  But  to  take  away  the  difficulty,  I  must 
acquaint  you  first,  that  though  I  put  the  greatest  lateral  error  of  the  rays  from 
one  another,  to  be  about  of  the  glass's  diameter  ;  yet  their  g-reater  error  Trom 
the  points  on  which  they  ought  to  fall,  will  be  but  of  that  diameter  :  and 
then  that  the  rays,  whose  error  is  so  great,  are  but  very  few  in  comparison  to 
those  which  are  refracted  more  justly ;  for,  the  rays  which  fall  upon  the  middle 
pM-ts  of  the  glass,  are  refracted  with  sufficient  exactness,  as  also  are  those  that 
fall  near  the  perimeter,  and  have  a  mean  degree  of  refrangibility  ;  so  that  there 
remain  only  the  rays  which  fall  near  the  perimeter,  and  are  most  or  least  re- 
frangible, to  cause  aay  sensible  confusion  in  the  pic^uie.  And  these  are  yet  so 
much  further  weakened  by  the  greater  spae^  through  which  they  are  scattered, 
that  the  light  whidi  falls  on  the  due  point,  is  infinitely  more  dense  than  that 
which  falls  on  any  other  p<Mnt  round  about  it*  Which  though  it  may  seem  a 
pai^dox,  yet  is  certainly  demonstrable.  Yea,  although  the  light,  which  passes 
through  the  middle  parts  of  the  glass,  were  wTiolly  intercepted,  yet  would  the 
remaining  light  convene  infinitely  more  dense  at  ihc  due  points,  than  at  other 
places.  And  by  this  excess  of  density,  the  light  which  fxdls  in  or  invisibly  near 
the  just  point,  may,  I  oonoeive,  strike  the  sensorium  so  vigouroudy,  that  the 
impress  of  the  weak  light,  which  errs  round  about  it,  shall,  in  comparison,  not 
be  strong  enough  to  be  animadverted,  or  to  cause  any  more  sensible  confusion 
in  the  pieture  than  is  found  by  experience. 

This  I  conceive  is  enough  to  show  why  the  picture  appears  so  distinct,  not- 
withstanding the  irregular  retraction.  But  it  this  satisi^  not,  N.  may  try,  if  lie 
please,  how  distinct  the  picture  will  appear,  when  all  the  lens  is  covered  except* 
ing  a  little  hole  next  its  edge  on  one  ude  only  t  and  if  in  this  case  he  please  to 
measure  the  breadth  of  the  colours,  thus  made  at  the  edge  of  the  sun*s  picture, 
he  will  perhaps  find  it  to  approach  nearer  to  my  proportion  than  he  expects. 
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An  Answer  to  the  former  Letter,  iK  fUtcn  June  lO,  ]673,  by  the  same  Parisian 
Philosopher^  who  wrote  the  Letter  already  extutU^  in  JS"  p.  65,  y7, 
p.  6113. 

1  burhtng  the  solution!',  given  bv  M.  Newton  to  tlie  scruples  by  me  proposed, 
about  ills  tlieory  of  colours,  theie  were  matter  to  answer  them,  and  to  form 
new  difficulties ;  but  sedng  that  he  maintains  his  opinion'with  so  much  concern^ 
I  list  not  to  dispute.  But  what  means  it^  I  pray,  that  he  salth ;  though  I  stwuld 
show  him,  tl  iat  the  white  could  be  produced  of  only  two  uncompoanded  colours, 
yet  I  could  conclude  nothing;  from  that.  And  yet  lie  Ivdi  affirmed  inN^SO,  of 
the  Tlransactions,  that  to  compose  the  white,  ail  primitive  colours  nre  necessary. 

As  to  the  manner  in  which  he  reconciles  the  effect  of  convex  glasses  for  so 
well  assembling  the  rays,  with  what  he  establishes  concerning  the  di^rent  re- 
li-angibility,  I  am  satisfied  with  it;  but  then  he  is  also  to  acknowledge^  that  this 
aberration  of  the  rays  is  not  so  disadvantageous  to  optic  glasses^  as  he  seems  to 
have  been  willing  to  make  us  believe,  when  he  proposed  concave  speculums  as 
the  only  hopes  of  perfecting;  telescopes.  His  itn-ention  certainly  was  very  pood  ; 
but,  as  far  as  I  could  perceive  by  experience,  the  detect  of  the  matter  renders  it 
as  impossible  to  execute,  as  the  ditiiculty  of  the  form  obstructs  the  use  of  the 
hyperbola  of  M.  Descartes:  so  that,  in  my  opinion,  we  must  stick  (p  our 
spheric  glasses,  which  we  are  already  so  much  obliged  to,  and  that  are  yet 
capable  of  greater  perfection,  as  well  by  increasing  the  length  of  telescopes,  as 
by  corrcctin<r  the  nature  of  glass  itself. 

To  this  letter  is  to  be  referred  that,  which  is  already  extant  in  IvP*  qQ,  p.  80, 
as  being  an  answer  thereto. 

On  Amhergru.  By  Mr.  Beyk*       97>  p*  6i  13. 

Oti  Ambergris.*  Ej^tj-acted  Jrom  a  Dutch  Journal,  belonging  to  the  Dutck 
Eoit  India  Coa^my^   And commimcated  by  Mr*  Boyk.   N°  97,  p.  €115. 

Ambergris  is  not  the  scam  or  excrement  of  the  wliale,  &c.  but  issues  out  of 
the  root  6f  a  tr^j  which  tree,  how  far  soever  it  stands  on  the  land,  always 
shoots  forth  its  roots  towards  the  sea,  sedcing  the  warmth  of  it,  thereby  to  de- 
Ihrer  the  Attest  gun>  that  comes  out  of  it :  which  tree  otherwise  by  its  copious 
£ktndB  might  be  burnt  and  destroyed.   Wherever  that  fat  gum  is  shot  into  the 

*  Ambci^pii.  or  at^bergremn,  it  bow  pretty  psmstXtf  dlowed  to  be  ao.odwr  than  the  haidened. 
fiece»  of  the  spenoa-CSti  whale,  or  physcter  macrocepbiluc  of  lino^us.  Of  this  paiiicuJar  at)  araplfri 
acoonnt  cccurs  m  volumes  33,  38,  and  of  (l^e  IVauncliooi,  sod  wilt  of  coutse  be  abridspd  m  a^ 
futnie  volame  of  tbe  prcicai  work.  '  ' 
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it  is  so  tough,  that  it  is  not  easily  broken  from  the  root,  unless  its  own 
wciglu  and  the  working  of  the  warm  sea  do  it;  and  so  it  floats  on  the  sea. — 
There  was  found  by  a  soldier  t  of  a  pound  ;  and  hv  the  chief,  two  pieces 
weighing  3  pounds.  If  you  plant  the  trees  where  tiie  stream  sets  to  the  shore, 
ftb^  the  streain  will  cast  it  up  to  great  advantage.  Maroh  l,  167%,  infiatavia 
Journal  Advice  from 

On  the/wther  mccm  ^  the  Blood^staunching  Liquor.   By  a  SUrgeon  of  hit 

Mofesty't  Fket,   N**  97,  p.  fiiis. 

StB — doubt  nor  but  ypu  have  heor^,  with  what  admirable  success  the  royal 

styptic  liquor  was  used  in  the  last  engagement  against  the  Dutch,  by  the 
chirurgebns  of  the  Earl  of  Ossory,  Su-  Edward  Spragg,  and  Sir  John  Berry,  and 
others.  A  very  good  piiysician  in  yarniovith,  several  credible  persons  also  in 
London  and  other  places,  some  of  whom  have  taken  it  inwardly  themselves 
give  the  like  commendation  of  it  for  stopping  bleeding  upon  eruption  or  aper- 
tion  of  a  vessel  In  the  lungs,  or  other  internal  parts,  being  administcied  accord- 
ing to  the  printed  direction. 

The  Figures  of  some  of  MTr.  lerwenhoclcs  .Microscopical  Oherva! ions,  formerly 
published  in  N°  91,  p.  66,  with  their  Explication.    N"  9;,  p.  oiiQ. 

•  In  %.  7,  pi.  2,  AB  is  the  great  sting,  or  rather  the' sheath  or  ease  of  the 
bee,  out  of  which  were  taken  the  two  stings  which  he  formerly  noticed ;  E  is 
the  cavity  of  the  sheath,  in  which  the  two  stings,  by  and  bye  to  be  described, 
lie;  like  a  quill  puUed  out  of  a  fowl's  wing,  and  of  that  cut  off  a  third  part  in 
length,  and  by  its  sides  bent  a  UtUe  inwards  towwxls  E.  D  is  the  thickness  of 
the  case  beneath:  and  about  DA  the  two  stings  show  themselvts,  each  in  a 
place  by  itself. 

In  tig.  8,  III  h;  part  of  the  sting  taken  out  of  the  sheath  AB,  which  appears  . 
a  little  sideways  i  whence  it  is,  that  the  crooks  or  barbs  KK  do  not  show  so 
lai^  nor  sharp,. as  indeed  tliey  are.    L  is  tlie  back  of  the  sting  withoui  bni^s ; 
which  [Side  or  back  is  aldaost  as  broad  as  one  of  the  sides  of  the  sting,  when  the 
barbs  appear. 

ia  fig.  9,  MN  is  the  whole  sting,  taken  also  out  of  the  sheath  AB  in  fig.  7, 

and  with  its  back,  which  is  without  barbs  (as  has  been  shown  in  fig.  8,  by  L,) 
tUi-ned  to  the  eye.  Here  the  barbs  show  themselves,  though  turned  from  th« 
eye,  througii.  the  stiug,  as  appears  by  K.  The  upper  part  of  the  sting  NO  is 
closed  round  about,  and  hollow  within  ;  and  the  lower  part  QS  is  open.  SM 
is  a  part  of  the  broken  sinew,  which  is  very  near  as  long  as  the  whole  sting; 
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ftnd  when  tt  can  be  taken  whole  out  of  the  body,  it  contracts  itself  into  the 
shape  of  a  half  moon,  ami  appears  of  the  colour  of  n  tortoisc-shfll,  as  n!so  doe» 
the  sting  itself  OP  is  the  body  fastened  to  the  sting,  and  placed  in  the  thicker 
part  of  the  case  DC  A  (m  tig.  7),  viz.  S  about  A,  and  T  towards  D. — In  fig.  10, 
abc  are  both  the  stings,  as  they  He  together  befctre,  close  against  the  shenth ; 
yet  is  one  of  them  a  little  higher  than  the  other :  and  forasmuch  as  at  »,  there  is 
yet  seen  a  little  of  the  sheath,  here  both  the  stings  seem  to  be  one,  furnished 
on  both  sides  with  barbs. — In  fig.  11,  edgfh  are  both  the  stings,  in  part  out 
of  their  sheath  ;  yet  the  stin£»'  edh  stands  a  little  hi{»;her  out  of  the  case  than  the 
sting  gfh.  Tiins  they  are  tonud  lo  lie  in  tlieir  sheath,  when  they  are  at  rest.— 
In  lig.  1%^  two  stings,  standing  also  a  little  out  of  tiie  sheath.  As  to  the  mo- 
tion of  these  stings,  I  conceive  it  to  be  thus  made :  first  the  bee  draws  lier 
sheath  with  its  stings  out  of  the  body,  and  endeavours  to  thrust  it  as  hr  as  she 
can  into  the  body  she.  would  sting,  together  with  one  of  the  stings,  which  at 
that  time  she  draws  out  of  the  case:  whidi  stirg,  when  she  is  drawing  back 
again,  but  it  not  being  able,  hy  reason  of  the  barbs  to  return,  she  pulls  the 
sheath  and  the  other  sting  deeper  into  the  body.  Now  it  is  that  she  uses  her 
Other  sLiug,  which  &he  iheii  thrusts  also  into  the  body  as  deep  as  she  can,  and 
then  endeavours  to  pull  that  bade,  also;  by  which  pulling  back  she  thrusts  her 
sheath  and  first  sting  yet  deeper  into  the  body :  and  this  she  continues  so  long 
till  she  gets  both  the  stings  and  the  sheath  as  far  as  to  the  thick  part  of  the 
sheath,  into  the  body ;  whieh  done,  the  stings  need  no  more  (notion  out  of 
the  sheath,  when  tlie  body  of  tlie  sting  fin  f5g.  9,)  OTP  in"  the'  thickness  of 
the  sheath  CDA  (in  fig.  7,)  can  move  from  C  to  D. 

And  so  much  for  tiie  stings  of  the  bee.  Let  us  now  see  how  our  observer 
explains  his  figures  representing  the  several  members  he  has  taken  notice  of 
about  the  head  of  a  bee ;  whit^  were  also  bridly  mentioned  in  the  aforesaid 
9-*  — S«e  then  fig.  13,  where  LDABC  is  one  of  the  two  small  limbs,  which 
the  bee  has  on  the  fore  part  of  her  head,  and  which  he  chills  arms,  wherewith  he 
judges  she  makes  her  honey-combs,  each  furnished  with  three  peculiar  joint?,  . 
as  at  D,  Aj  B. — in  iig.  U,  EF  ^  one  of  the  two  small  limbs,  which  the  bee 
has  likewise  on  the  fore  part  of  her  head,  by  him  called  scrapers,  by  the  help  of 
which,  heconceivesy  she  scrapes  the  wax  fi^  flowers.— In  %.  i5,  GHisthe 
small  limb,  which  is  also  placed  before  on  her  head,  and  is  by  him  called  th^ 

wiper,  wherewith  he  conjectures  she  wipes  off  the  honey  from  the  flowers  

Pig.  16,  IK  represents  the  scraper  of  a  wild  bee,  which  he  exhibits  here  with 
the  rest,  because  it  is  of  a  ditierent  make  from  Ui^  scraper  of  a  tame  bee,  above 
in  fig*  L4* 
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A  Problem  of  Jlhazen  solved:  by  M.  Huygens  and  M.  Slusius.  Tramlatedfrm 

the  Latin.       97,  p.  On 9. 

Mr.  Huygens  write*:  By  this  opportonity  I  send  you  a  solution  of  Alliazen's 
problem,  which  I  have  lately  discovered,  and  which  our  ooJleges  approve  of  very 
much.  The  problem  is  this:  Having  given  a  concave  or  a  convex  speculum, 
as  also  the  place  of  the  eye  and  the  visual  point  1  to  find  the  point  of  reflection! 

Let  the  point  A  be  the  centre  of  the  spherical  speculum  (fig.  1,  pi.  3),  B  the 
tye,  andC  the  visible  point,  and  let  a  plane  drawn  through  A,  B,  C,  cut  the 
sphere  in  the  circle  Dd,  in  which  are  the  points  of  reflection  to  be  found. 
Tbrou^  the  three  points  A,  B,  C,  describe  the  circumference  of  a  circle,  whoso 
centre  is  Z,  and  meeting  EI  produced  perp.  to  BC,  in  R;  and  let  NA  be  « 
third  proportional  to  RA  and  OA;  then  NM,  parallel  to  BC,  will  be  one  of 
the  asymptotes.  Again,  let  EA,  ^  OA,  lA  be  proportionals,  and  taking  lY 
equal  to  IN,  draw  YM  parallel  to  AZ ;  and  it  will  be  the  other  asymptote. 
Lastly,  taking  IX,  lb,  vvtiirh  shall  each  be  in  power  equal  to  half  tlie  square 
of  AO,  with  the  square  of  Ai  ;  then  will  the  points  X  and  S  be  in  the  livper- 
bola,  or  the  opposite  sections  Dd,  to  be  described  to  those  asymptotes,  the  in- 
ters^jtions  of  which  with  the  circumference  DO,  will  show  the  points  of  re- 
flection sought.  This  construction  takes  place  in  every  case  in  which  the  pro- 
blem is  solid,  except  in  that  in  which  not  an  hyperbola  but  a  parabola  is  to  be 
described ;  viz.  when  the  circumference  described  through  the  points  A,  B,  C, 
touches  the  right  line  A£. 

The  editor  having  sent  a  copy  of  this  to  M.  Slusius  the  24th  of  September 
1670,  he  sent  the  following  answer  Nov.  22,  the  same  year.— When  X  reduced 
the  construction  of  the  celebrated  Huygens  to  calculation,  I  found  that  he  had 
followed  the  same  analysis  as  myself.    But  since  two  solutions  are  derived  from 
It,  both  of  them  by  the  hyperbola  about  the  asymptotes,  he  raadc  choice  of  the 
one,  and  I  of  the  other,  as  being  the  easier.    Now  it  is  evident,  tliat  nothing 
more  IS  required  in  this  problem,  if  we  reduce  it  to  mere  ^geometrical  terms, 
than  in  a  given  cirde,  whose  centre  is  A  and  radius  AP  (ng.  2,  3,  4  )  to  find 
some  point  P  such,  that  drawing  the  lines  PE,  PB.  to  the  given  points  EB. 
unequally  distant  from  the  centre  A,  the  line  AP  produced,  may  bisect  the 
angle  KPB.    Now  this  admits  of  various  cases.   For,  either  the  perpendicular 
from  A  on  tlie  right  line  EB,  that  is  AO,  falls  between  E  and  B,  or  beyond  B. 
If  beyond  it,  either  the  rectangle  EOB  is  equal  to  the  square  of  AO,  or  is 
greater  or  less.    Ot  the  case  of  equality  we  shall  speak  below.    Now  the  other 
three  cases  we  shall  comprehend  nearly  under  the  same  construction.   Let  a 
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circle  pass  through  the  three  paints  A,  E,  B  ;  ami  AO-  be  protluc€<l  to  its  cir- 
cumference at  D.   Then-  if 'ilie  point  .Q       bietweeh  15  and  B,  the  rip:ht  line 
AO  is  to  be  produced  towaiYb  O,;  Irnt  if  beyond     and  the  rectangle  EOB  be 
greater  than  tlie  $c]U9r«  of^O»  it  must  be  produced  towanls  A;  but  if  the 
rectangle  be  less  than  that  equai'e,  tlie  eircl!e  will  cut  the  right  line  AO  in  .the 
very  point  D.    Then  drawing  AX  parallel  to  EB,  .'cutting  the  given  circle  in 
N,  m:ike  the  loctangle  DAG  to  \h.c  square  of  AN,  as  -i- AX  is  to  AH;  wliich 
must  be  tiikeii  towarJi  X,^  if  O  li.ll  LeUvcqn  E  and  B,.  or  if  the  rectangle  EOB 
be  less  than  the  square  ofiO^   ]|)ut  on  .the  contrary  side,  .if  it  he  greater.  No<9 
put  OQ  equjjl  to  A* I,  in  the  direqtipii.  C^B.  if),  tjiet  firet  or  s^nd  cqsc,  but  to- 
wards E  in  the  third.  ,  Ti»ct,YKtX^.^^  ,liK)ber  prop^r^ipnalSj,  and  all  itaken 
in  every  cq^e  .towaft^fs  X  ;  <vml  kt  AO  he  ca,t  in  V,  so  as  that,  K A  may'  belo 
AV  as  AD  to  Ax ;  join  KV,  and  produce  .  it  to  meet  the  rig^ht  line  QM, 
parallel  to  QA,  indeiinitd^- .prutlucai,  initlie  point  L.    Xhcn  in  cvety  case  K.L 
and  QL  will  be  the  asypptptcv  9^  }^}^  hyppr|>ola,  wl^ch  drawn  through  the 
point^  will  satisfy  the  questiop. .  V^t.vitl)  thie^dKiferencjei  that  injtlie  fji^t 
second  case,  the  hypierhola  passing  thpqogh.O  will:  answer,  f^r  thecpnvox  speco- 
lum,  anci  the  opposite  section  for  the. concave  one;  bi.jt,  on  tbc.  coDtrr.ry,  iri 
the  ihird  ca^e,  the  hypcruola  tluough  O  will  answer  the  concave  ?peciiiuij),  and 
Its  oppoiite  the  convex.    And  tiiusit  will.  be  when  the  point  V  tails  between  A 
and  O;  for  if  it  should,  fall  beypnd  Q,  one  hyperbola  a^ot^e,  .drawn  between  the 
same  lines'  (^L  and  VLhy  will  ^ire  ,ibr  bot^  jt^ei  .cqn^^^  and  concave!  specula. 
But  if  V  should  fair  in  the  point  O,  then  it  would  be  a  plane  problem;  and  the 
right  lines  LQ  and  LK  would  resolve  it.    Whcnqe  it  appears  .tfiat- this  problem 
admits  of  infinite  cases,  which  may  be  solved  by  a  plane  Ipcas:  and  licnce  those 
are.  excusable  who  Iiavc  iliought  the  problem  might  be_solved  nniveisally  by  ilie 
same  locus,,  because  thus  80inQtiii)e8  j  tlVe  palcuI)us,  Jias  been  succeasful.  For 
there  can  be  given  no  ppsitiori  of  tl^e  three  points  A,^^     J{sti\\  reserving  the 
case  of  equality  of  the  rectangle  EO.B  and ,  the.  squaiie  of,  OA  (or,  future  con- 
sideration), which  admits  not  of  some,  circle,  to  be  described  , from  the  centre  A, 
at  the  ciccumference  of  which  the  ptphlem  may  be  solved  ]jy  a  [ilanc  locus.  As 
to  tlie  radius  of  this  circle,  it  wortii  while,  it  might  \k-  thus  lound  :  In  the  first 
an  1  second  case  of  the  above  coi)struction,  rnaitc  iw  AX*      double  .the  rect- 
angle OAD  to  2AD'i  sd  AO'  to  AN», ,  then  AN  will  bjs  the  radius  soughtw 
But  in  the  third  case,  there  is  to  he  .  made  as  AX'  —  the  double  rectangle  OAD 
toaAD*,  so  isAO*  to  AN». 

Tlicre  now  remains  to  be  constructed  the  other  case,  viz,  wb<)i.thc  rectangle 
r.OB  is  equal  to  A0\  or  in  Wldrh  the  circle  described  througti  tho  points 
A;  B,  E,  touches  the  right  litie  AO.   And  here  M.  Httygens  liaa  rightly  eh- 
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served  that  in  Ihis  case  a  parabola  is  to  be  (le&cril>ed ;  which,  however,  is  not  to 
be  -80  understood,  as  if-it  could  not  be  solved  by  an  hyperbola,  since  it  may  ad- 
mit both  of  an  hyperbola  and  an  ellipsis,  even  an  infinite  number,  proceeding 
by  our  method ;  only  this  aise  admits  of  the  parabola,  which  the  other  cases  do 
not.  And  tlie  same  limitation  is  to  be  made  when  he  says,  that  his  construction 
takes  place  in  every  cr<o  w  hen  the  {Problem  is  a  solid  one ;  for  his  meaning  i;*, 
that, by  a  small  alteration  an  iiyperbola  may  always  be  found  that  will  answer  the 
question «  ,which  will  be  evident  on  comparing  the  casts  as  above  couatri.cted 
with  hi*  construction.  But  to  return  to  the  case  of  equality :  -  and  that  I  may 
not-ae^  to,  Iwnre  made-a  rash  assertion,  you  have  not  one,  bul  twb  pai-oBblas.' 
and  opposite  hyperbolas  besi<les,  t-bat  answer  the  problem.  As  before,  let  "EB 
bp  the  given  point"?,  (fic^.  5)  nnd  a  circle  fiom  the  centre  A,  rtl^o  nnother' 
through- the  three  points  A,  E,  B,  whose  tangent  is  AO,  and  c.-ntr.-  D.  Draw- 
ing, the  diameter  NADX,  constitute  the  inree  proportionals  :k.A,  NA,  ZA, 
the  half  of  which  is  AL. .  Make  these  other  three  proportionals  3  OA,  NA, 
lA,  tfie  ha'f  of  which  is  KA^  anid  'complete  the  rectangle  LAOV ;  also  produce 
LV  to  S,  LiIlVS  be  a  third  prrportionart  to  Ali  OV ;  then  withi-the  axis  8L, 
tlie  l;j,tiis  rectum  and  vertex  S,  describe  a  parabola;  so  wjll  this  cut  the 
circle  in  the  points  P,  P,  as  required.  The  same  thing  nia\  be  cfFerte<l  by 
another •  parabola,  if,  having  complet«i  the  rectangle  DAIIC,  and  produced 
KC  to  T,'  ao^hat  CT  W  a  third  proportional  to  AZ,  DC,  it  be  described 
about  thje  aicis  TK,  with  the  vertex  T,  ahd  latus  rectum  ZA ;  for  this  will  ineet 
the  circle  in  the  snme  points  P,  P  (fig;  6).  "  But  the  construction  by  the  oppositc' 
sections  is  still  easier;  tov  inahrrig,  as' before,  the  three  )  rc  j  ortionals  XA,  NA> 
ZA,  demit  the  perpendicular  ZI  a  third  proportional  to  2  AO  and  AN.  Hence 
Zl'wiU  b^  greater  than  ZA,  since  2  AO  is  less  than  XA  ;  then  at  the  point  I 
let' |he  right iines  IQ;  IM  be  inclined  W  12  ib  half  a  rijght  angle,  and  inde- 
fiiti5ttely'|li?oduced  both  w^ysji  IksiV.'  abolit  these  .A3  as}'mptotcs  through  A  de- 
scribe  aiv}f\pLibo!;i,  and  the  other  oppbsite'one ;  then  the  latter  will  answer  the 
problem  for 'a  Cot ivt:'\  MpecuKim,  and  the  former  for  a  concave  one.  For  since, 
as  was  shown,  Zl  is  always  greater  Uian  ZA,  the  line  IM  wiU  never  pas? 
through  A.  ThArefore  a^case  will  not  here  occur,,  in  uhich  from  this  con- 
strwctioii,  as  in  the  foregoing,'  Ithe  pi^Shsm  may  be  solved  by  the.  asymptotes 
themselves:  and  yet  this  al  o  sometimiss  adAiits  of  a^plane  locus,  viz,  when  it 
happens  that  the  right  line  XO  draW  to  the  centre  D  touches  the  circle  NPP, 
for  then  the  point  of  contact  itself  solves  the  fjne.stion.  And  so  much  con-> 
oerniiig  .a  problem  which  has  exercised  tiie  gaiius  of  many  pei-sons,  the  solu- 
tionf  of  which  I  completed  some  years  since.  ' 
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After  some  other  communications  with  these  two  learned  men,  Huygens  and 
Slusius,  ill  which  the  former  act^uie^ce^  ui  the  solutiun  oi  the  latter,  but  yet 
thinks  his  own  the  more  natural,  Slusius  sends  another  solution  of  the  problem, 
as  follows: 

liet  there  be  given  a  drde  whose  centre  is  A  (fig.  7)>  and  let  the  given  points 

be  D  and  d.  Suppose  tlie  thing  done;  and  let  DE  be  tlic  incident,  and  Ed 
the  reiiected  ray  ;  and  from  the  point  of  reflection  £  lei  full  ua  DA  the  perpen- 
dicular EI,  and  from  d  on  the  same  Une  the  perpendicular  dJN,  al&o  let  the 
tangent  EC  and  rajr  dE  produced  meet  the  same  line  in  C  and  B.  Now  put 
DA  — jr,  AI=a,  NAsn,  Else,  dNsr&,  BAsi^,  AEssf,  CAsx. 
Then,  since  the  angle  DEC  =  CEB,  and  CEA  a  right  angle  by  the  hypo- 
thebis,  tlie  three  lines  DA,  CA,  BA  arc  harmonical  proportionals,  as  is  easily 
shown.    Therefore  DA  will  be  to  BA,  as  DC  to  CB;  or,  in  algebraic  terms, 

j|:jf ;:  j:  — *:a:— hence  2zy  ^jejf  =  zjf,  or-p^s=s.  Andsincethe 

rectangle  CAI,  or  J74t  is  equal  to  AE'or  gq^  it  will  be^rss  ^  and  conse^ 

qucntly  |2--s  ^  or  =      Again,  it  is,  as  JN  to  EI,  so  is  NB  ti> 

IB}  or  as  b  I  e   y  ^  n  : y  ^  a:  therefore  ye  "  ne  =  6y  ^  ha,  and  y  =s 

^  Consequ^tly  Z  / *  —  ^snae  —  qqba  + 

tfqnesthzqq—zqqey  which  is  the  equation  to  an  hyperbola  about  its  asymp- 
totes, the  construction  of  which,  with  the  given  circle,  answers  the  problem* 
For  since,  from  the  nature  of  the  circle,  it  is  qq  ^  aa  +  ee,  if  instead  of 
ihzaah^  substituted  its  value  'I  b  z  q  q  —  1  b  z  e  e,  there  will  result  another  similar 
rquat  ion  to  the  hyperbola  about  its  asymptotes,  viz.  b  sqq  —  lb  zee-^  1z  n  a  c  — 
qqua-\-qqne=i^xqqe.  And  by  this  method,  as  also  by  that  which  is  explain- 
ed in  my  book  on  analysis,  there  will  arise  infinite  equations  to  hyperbolas  and 
ellipses,  which  with  the  given  circle  will  solve  the  problem ;  only  the  ejections 
will  become  so  much  more  intricate,  that  it  may  not  be  worth  while  to  tiy 
them :  but  they  may  be  constructed  by  that  method  used  for  the  ellipsis  at  page- 
of  the  Fame  book. 

The  whole  of  ihe  calculation,  as  you  see,  i»  referred  to  the  line  DA;  but  youa 
will  perceive  that  it  might  be  as  easily  adapted  to  the  line  dA,  which  is  likewise 
given,  712.  by  drawing  the  dotted  lines  in.the  scheme.  Btit  there  is  no  occasion: 
for  the  trouble  of  a  new  calculation.  For  if  to  the  linedA,  and  its  parts,  there 
be  adapted  the  same  symbols,  viz.  making  dA  —  z,  Dn  =  h,  nA  ~  ji,  Ai  ^ 
a,  iF.  =  c,  &c. ;  tht;re  will  tlieri  arise  the  same  equation  as  betbre  ;  and  you  will 
obtain  intuiite  other  iiyperbolas  and  ellipses,  wluch  wtth  the  given  circle  wilk 
satisfy  the  problem.  It  would  be  useless  to  prosecute  the  several  cases,  since 
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thdr  equatioas  may  be  discerned  by  only  the  variations  of  the  signs  +  and  — . 
One  case  only  is  excepted,  viz.  when  d  A  B  is  a  right  angle;  the  equation  for 
which  is  obtained,  after  expunging  out  of  the  former  equation  all  the  terms  in 

which  n  Is  found,  since  it  vanishes,  viz.  the  equation  2zbaa  —  ggba  =  bzqq 

—  zqqa  or,  substituting  for  2zbaa  its  value  zbqq  —  qgba  ss  2z6ee  — 
zqqe. 

But  it  is  to  be  observed,  that  though  by  refeniug  the  analysis  to  the  line  DA, 
two  hyperbolas  ofier  themselves  in  the  equation  i  and  as  many  more  different 
from  the  former,  when  the  calculation  is  referred  to  d  A ;  yet  in  both  cases  the 
very  same  parabola  arises :  the  reason  of  which  you  will  easily  perceive  on  a  UtUe 

consideration. 

Let  us  now,  Sir,  apply  the  foregoing  analysis  to  al!  the  problems  which  are 
usually  proposed  about  the  rejection  of  sphenail  specula.  Ut  there  he  then,  as 
before,  a  circle,  whose  centre  is  A,  (fig.  8),  D  a  given  pouu,  from  v^  ln.  fi  DEls 
an  incident  ray,  and  EQ  its  reflected  one.  Joining  DA,  to  which  draw  the  tan- 
gent  EC,  and  the  perpendicular  EI,  also  the  Une  QEB  produced ;  then  deno- 
ting the  parts  as  before,  viz.  D  \  =  7,  CA  =  x,  AE  =  BA  =  ^f,  AI  =  a, 
IE=  e  ;  because  the  three  DA,  CA,  BA,  are  harmonical  proportionals,  and 
the  three  CA,  AE,  AI  are  geometricals,  we  have  always  the  equation  j/  = 
"  2  2a-<7r'  ^'^'^''^•^■'-^^  r'"'nf  the  circle  the  ray  DE  Ms.  So  that,  if  the 
point E  be  retiuiretl,  on  winch  if  tlje  ray  DE  fall,  it  may  be  reflected  parallel  to 
the  diameter  LAV,  a  perpendicular  to  DA;  tlie  reflected  rny  OE  produced 
will  pass  through  I,  as  is  plain;  and  I  and  B  w:! I  coincide,    llen^e  a  ~  n  s= 

xqq  q  q  a  j    l.  ^ 

Sza  -  qq>   ST  —  j       and  the  problem  is  solved  by  plam  loci. 

If  the  point  be  required  from  which  a  ray  may  be  reflected  parallel  to  any 
other  line,  as  AK,  drawn  from  the  centre  A  j  from  the  point  L  draw  the  tangent 
KLssd}  then  it  is  plain  that  the  triangles  AKL,  EIB  will  be  similar,  since  all 
the  cides  of  the  one  are  paraUel  to  all  those  of  the  other.  Therefore  AL  is  to 
LKasEItoIB.ory:</::e:«-_y,  andtfLZ^-  - 
^  ^^^zaa-'lzdae-q'a-^qqdeior,  putting     —  eefor  a«,  z  ^  as  i  z  5» 

-  2zqee-1z({ae~  q'a-\-qqde.  And  each  equation  belongs  to  an  hyper- 
bola about  the  asymptotes,  which  with  the  given  circle  solves  the  problem. 

Let  it  be  now  proposed  to  make  the  reflected  lav  pass  throutrh  tlie'  given 
point  N,  as  in  Alhazen's  problem,  or  that  being  protlucc  1  row-inis  ilu  p  i„t  ol 
reflexion  E,  it  may  pass  through  the  given  point  N.  Fiom  N  draw  N  U  =  « 
perpendicular  to  A  L,  and  put  A  O  =  b.  Then  it  ir  pbin  that  A  O  will  be  to  the 
<fifierence  between  ON  and  AB>  asEItoIB;  that  is;  -y 
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or  4:^  —  n:;tf  :y  —  a.  Therefore       ^"^  =  y  —  x^-^qq*  Izba  a  — 

7.  znae     gqba  +  jgnesz^y^  —  zy^e,  which  is  thcveryequati©ntoAlha- 

zcn's  problem  above  formed:  or,  in  the  second  case,  -ji^      =  , 

or  2zbaa     2znae  —  gqba— gqne^zbgq-\-  zqqe. 

And  these  are  the  problems  commonly  proposed  concerning  the  point  of 
reflection  in  which  the  distance  of  the  given  point  1)  is  supposed  to  be  finite. 
But  the  analysis  will  be  easier  if  it  be  supposed  intinitc.  For  bisecting  C  A  in 
G,  it  appears  from  the  property  of  the  three  harmonica!  proportionals,  DA, 
C  A,  B  A,  that  the  three  D  G,  CG,  B  G  will  be  gecmietrical  proportionals,  sup- 
po»ng  the  point  D  at  any  distance  whatever.  Therefore  if  it  be  supposed 
infinite,  BG  will  become  nothing,  and  the  point  B  coincide  with  G.  Ovtse- 
quently  A  B  will  be  always  equal  to  BC :  therefore  CA  =  2  jr>  and  the  rectangle 

CAI  equal  to  A£'  will  give  in  symbols  2  ay  =  99,,  or 5/  3=  ^~ :  and  since  the 

distance  of  the  point  D  is  supposed  infinite,  E  D  will  be  parallel  to  AC.  There- 
fore, if  there  be  required  the  reflected  ray  parallel  to  AL,  because  in  that  case 

a  andy  coindde,  it  will  be  a  s  y  as  or  «a  iqq.  If  it  be  required  to  be  pa- 
rallel to  AK,  it  will  again  be,  as  9  :  ti a  a  —  y»  and  7  —  y  =  1^  fOr2qaa 
^  2dae  ss  q*i  if  it  be  required  to  pass  through  N,  it  will  be  as  above,  . 

y  s=       and!  baa  +  2  nae     b  g  q  ±  y  9  e,  which  are  also  equations  to,  the 

hyperbolas  about  the  asymptotes,  unless  Ae. point  N  be  supposed  to  be.  in  AX  » 
for,  as  in  that  case  n  becomes  nothing,  by  taking  out  of  the  equation  the  terilis 
in  which  n  is  cont^ned,  the  remainder  will  give  th^  equation  to  the  parabola,  as 
we  befoi-e  observed.  .  .  •\.  -tr  ' 

You  will  not  expect,  learned  sir,  that  as  I  have:  hitherto  given  examples  for 
tlic  concave  specula,  so  I  should  no-.v  proceed  to  the  convex.  For  you  know 
tiial  ihc  analysis  is  the  Same  in  botlij  and  their  ec^ualions  only  dither  in  the  vafia- 
tions  of  the  signs  •\-  and  —  .  Yon  know  that  the!  parabola  or  ellipse  which  ^|v<^ 
the  one,  will  satisfy  the  other  also;  anid  if  tlie^  l))rperbola  sotve  the  probtem'^  in . 
the  convex,  the  opposite  hyperbola  will  do' thi?  same  in  tlie  concave.  Omitting 
these  then,  I  sha!l  only  add,  that  by  the  same  analysis  hi  roncavc  spccuTums,  we 
may  find  their  fcfi.  nnd  the  spaces  occupied  by  the  m  the  axis,  for  any  given 
distance  of  the  lucid  point :  but  with  great  facility  vviien  the  rays  arc  supposed 
parallel ;  which  yet  I  have  seen  demonstrated  by  some  in  a  very  tedious  way. 
For  in  the  concave  speculum  £  £  (fig.  Q),  whose  centre  is  A,  if  the  extreme 
ray  be  supposed  as  reflected  to  the  axis  AR  at  B,  drawing  the  tangent  EC,  it 
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will  be  CB  =  B  A.  Bisect  the  semi-axis  A  R  in  a ;  then  Q  will  be  the  focus, 
and  Q  B  will  be  tFie  space  required.    Now  Q  B  is  hall*  C  H,  because  of  the  equals 

A  a,  QR,  and  AB,  BC:  that  is,  half  the  excess  of  the  secant  of  the  arc  E 11 
above  ttie  radius.  Therefore  if  Uie  arc  ER  be,  for  example,  g  degices,  then 
AC  vv:il  be  101245,  and  B  =:  -rz%Vinr  of  A  R. 

'  ,       jftccount  <if/our  Books.        97,  p.  6127. 

I.  Tracts,  consisting  of  Observations  about  the  Saltness  of  the  Sea :  An 

Account  of  a  Statical  Hyi>Toscope  and  it?  Uses;  with  an  Appendix  on  the  Force 
of  the  Air'^^  Moisture;  and  a  F-nguicuL  on  the  Natural  and  Pretcrnatiirn!  Stale 
of  Bodies;  By  K.  Boyle,  Lsq.  10  wiucU  U  prefixetl  a  Sceptical  Dialog  m- dn  Lhe 
Positive  or  Privative  .Nature  of  Cold.  By  a  Member  of  the  K.  6.  Loudon, 
1673,  in  8vo.  , 

This  very  long  and  particular  title,  and  the  circumstance  that  the  book  is  in 
the  possession  of  all  philosophers,  inoke  it  unneced^ry  to  give  any  /iu'ther 
account  of  it. 

^  II.  Principia  et  Problemata  aliquot  GcoiriLtrica,  ante  despcrata,  nunc  breviter 
explicata  ct  demonstrataj  Auth.  T.  11.  Mahnesburieiisi.  Loud.  An.  1673, 
in  A\x>. 

The  &mous  author  of  this  tract,  (Mr.  Hobbes),  having  entertained  the 
reader  with  some  remarks  concerning  the  subject,  the  principles  and  the  method 

of  mathematics,  and  with  his  doctrine  of  ratio,  as  also  his  sense  of  algebraical 
operations,  with  two  chapters  of  vqu  a  re  figures,  square  numbers,  and  angles  ; 
undertakes  to  coulirurhis  former  doctrine  ;  1.  Of  the  ratio  of  the  circumference 
to  tlie  radius  of  a  cirde  5  3.  Of  mean  pruportionals ;  3.  Of  the  ratio  of  a  square 
to  the  quadrant  of  a  circle  inscribed  in  it;  4.  Of  solids  and  their  superficies  ; 
to  which  last  he  subjoins  another  method  of  demonstrating  solids  and  their 
superficies  by  their  efficient  causes.  Which  done,  he  concludes  tlie  book  with 
a  discourse  toucliing  demonstrations  :  the  princij>al  and  most  fi-eqiicnt  cmm  of 
fallacies  in  tlie  mathcinatics  ;  and  the  notion  of  tlic  woicf  Ititinitc.  Complaining 
very  mudi,  that  geometry  has  received  its  greatest  prejudrcc^  from  ihosc,  (hat 
discourse  of  a  line  without  latitude;  that  take  the  side  of  a  &<juare  for  tiie  root  of 
a  number;  that  understand  not  the  true  nature  of  ratio ;  and  that  speak  un- 
fcvourably  of  Infinity !  The  whole  being  chiefly  directed  against  Dr.  Wallis. 

m.  An  Idea  of  a  Phytological  History  propounded ;  wiUi  a  Continuation  of 
th_-  Anatomy  of  Vegetables,  particularly  prosecuted  upon  Roots  ;  and  an  Ac- 
count of  the  Vegeution  of  Roots  grounded  chiefly  thereupon.  By  Nehemiah 
Grew,  M.  D.  and  F.R.S.  London,  1673,  in  8vo, 

This  learned  and  inquisitive  author,  after  the  publication  01  Ins  tirst  endea- 
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vours  about  the  anatomy  of  plants^  (of  which  an  account  was  given  in  Num.  78 
of  these  Tracts,)  being  resolved  upon  a  furdier  prosecution  of  thein>  has  given 
us  the  series  of  his  thoughts  and  observations  following  thereupon  in  this  bis 

second  book,  fUstiihuted  hi  three  parts. 

The  first  c Diiams  the  aiUliL  i  's  idea  or  design  of  a  phytological  history.  In 
order  to  thi^^  hve  re^ui^ites  are  proposed.    The  first  is  a  particiUar  and  compa- 
rative survey  of  what  relates  to  the  more  external  consideration  about  vegeta- 
bles ;  as  of  thtir  figures,  proportions,  seasons,  places,  motions.   The  second  a 
like  survey  of  the  organicsl  parts  by  anatomy,  and  how  that  is  to  be  prosecuted, 
both  without  and  with  a  microf^copc ;  from  thence  we  may  come  to  know,  what 
the  communities  of  vegetables  are  as  belonging'  to  all  ;  wliat  their  clislinclions  to 
such  a  kind  ;  their  properties  to  such  a  species  ;  and  their  particularities  to  such 
paiticular  ones.   The  third,  another  similar  survey  of  the  contents  of  vegeta- 
bles ;  of  their  several  kinds,  as  spirits,  airs  and  vapors,  dear  saps,  milks,  oils, 
gums,  sugars,  salts,  <cc.  examined  in  all  manner  of  ways.   The  fourth  means  s 
Uke  survey  of  the  principles  as  well  as  the  contents  of  the  organical  parts. 
Whence  wiU  he  attainable  a  further  knowledge  of  the  modes  of  vegetation,  and 
oi  the  sensibie  natures  ot'  vegetables,  as  also  of  their  more  recluse  faculties  and 
powers.    The  fifth,  a  hke  survey  of  those  botlies,  either  from  which  liicse  prin- 
ciples are  derived,  or  wherewith  they  have  any  communion ;  which  are  earth, 
and  all  solid  receptacles »  water,  and  all  liquid  receptacles ;  air  and  sun.  All 
which  our  author  concludes  mth  putting  the  qtiestion  once  more,  viz.  In  what 
manner  these  principles  are  so  adapted  a?  to  become  capable  of  being  assembled 
together  in  such  a  number,  comiection,  proportion  and  union,  as  to  make  a  ve- 
getable body  ? 

The  second  part  is  a  continuation  of  the  anatomy  of  vegetables,  particularly 
prosecuted  upon  roots ;  as  1.  The  skin,  its  external  acddents  and  original,  its 
compounding  parts,  the  one  parenchymous,  consisting  of  bubbles,  the  other 
ligneous,  consisting  of  tubulaty  vessels.   2.  The  bark  ;  its  original  and  external 

accidents,  its  compounding-  part?,  likewise  parenchymous,  and  ligneous  ;  which  - 
latter  consists  of  Kuecifcrous  vesHels,  conjoined  in  threarls,  but  no  where  inoscu- 
lated, nor  raniihed,  but  distinct  as  the  fibres  of  a  nerve,  which  vessels  are  of 
various  kinds  denominated  from  their  contents,  as  lymphseducts,  lacteals,  &c. 
3.  That  portion  of  the  root  within  the  bark,  of  the  like  composition  with  the 
former,  and  its  ligneous  part,  compounded  of  succiferous  and  air-vessels.  Where 
the  structure  of  the  bark,  and  more  visibly  of  this  portion  of  the  root,  is  com- 
pared with  that  of  a  muscle  ;  and  the  air-vesscis  with  nerves  :  concerning  which 
latter  vessels  he  observes,  with  the  excellent  Maipighi,  the  sjiiral  position  of 
ihe'ir  parts ;  adding  to  that  observation,  that  that  spiral  zone,  as  Signor  Maipighi 
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calls  it,  is  not  one  absolutely  entire  piece,  but  consisu  of  two  or  more  round  and 
perfect  fibres  standing  collnterally  together.  4.  The  pith,  not  common  to  all 
roots  ;  its  origin,  parcnchymous  nature,  and  texture,  like  to  a  rete  mirabile,  or  an 
infinite  nvitnber  of  small  fibres  admirably  complicate  !  Wifretheri  its  contents 
being  sometimes  a  limpid  liquor,  sometimes  a  vaporous  air. 

The  third  part  contains  an  account  of  the  vegetation  of  roots,  grountled 
chiefly  on  the  forcing  anatomy.  Where  our  author  considers  nature  as  one 
universal  monarchy,  visible  in  vegetables,  if  we  take  notice,  that  the  soil  is  pre- 
pared by  rain,  sun,  wind,  air,  and  their  several  successions ;  that  the  parenchyma 
of  thebarlt  of  the  root,  standing  in  the  soil  thus  prepared,  receives  the  watery 
parts  of  the  soil,  that  the  skin  strains  the  water,  and  renders  it  more  pure  ;  that 
the  sap  thus  strained,  yet  being  compounded  of  heterogeneous  parts,  and  they 
received  into  the  said  parenchyma,  they  will  now  ferment ;  whereby  being  yet 
further  prepared,  they  will  more  easily  insinuate  themselves  into  all  the  bubbles 
of  that  parenchyma,  which  being  in  noplace  openly  and  visibly  pervious,  but 
every  where  composed  of  an  infinite  number  of  small  bubbles,  the  sap  therefore 
is  not  only  fermented  therein,  and  f\tted  for  separation,  but  as  it  passes  through 
it,  is  every  part  of  it  strained  a  hundred  times  over  from  bubble  to  bubble  ;  in  a 
word,  how  the  whole  progress  of  vegetation  is  performed.  Besides  the  explica- 
tion of  a  great  variety  of  phasnomena,  occurring  in  the  contemplation  of  v^e* 
tables;  as  why  the  organical  parts  are  void  of  taste,  smell  and  colour:  whence 
the  succiferous  vessels  are  tough,  and  the  parenchymous  parts  friable?  how  the 
said  succiferous  vessels  grow  in  length,  cylindrical  and  hollow;  tlie  lactt^rous 
how  and  why  wider?  how  the  air-vessels  are  formed  ?  how  the  parenchymous 
parts  become  fibrous,  and  the  fibres  disposed  into  bubbles,  &c. 

All  which  is  concluded  with  excellent  observations  of  the  odours  of  vegeta- 
bles, of  thdr  colours  and  tastes ;  and  the  whole  piece  illustnited  with  7  tables 
of  cuts,  representing  the  figures  of  several  roots,  as  the  author  had  viewed  them, 
both  with  the  naked  eye  and  the  microscope;  together  with  an  explication  of 
these  figures. 

IV.  Thomae  Barthoiiui  Acta  Medica  el  Philosophica  Ann.  iGfi  et 
Hafn.  1673,  in4to.  '  * 

We  do  not  think  it  necessary  to  enumerate  the  contents  of  this  miscellaneous 
collection  t  which,  however,  like  all  the  other  works  of  this  author,  coataina 
many  things  interestuig  to  physicians  and  philosophers. 
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An  accoutil  of  the  Otrn  nt  of  the  Tides  abotU  the  Otmks.  Commtmicated  by 
Sir  Robert  Moray ^  *  Knt.  dcccasedt  lately  one^'lhe  Vice  PrcsUientsr  f  tkt 
Royal  Society y  cfxohich  he  had  been  Praidmt formerly.   N' 9«,  p.  tiiap. 

In  Fairy  Soum1»  between  the  isles  of  Fairy  and  iEtka  in  Orkney,  the  sea  runs 
north-east,  for  the  space  of  only  three  hours  iu  iiowing,  and  nine  hours  south-, 
west  in  ebbing.   This  is  the  coui««  of  the  tide  only  in  the  middle  of  the  Sound*. 

whirh  is  but  one  mile  broad.  . 

The  iic\(  isie  to  Fair}',  towards  ihe  south-west  is  WcsUa,  about  live  miles  in 
length,  and  three  or  fbur  iu  breadth.  On  the  south-east  side  oi'  this  island^ 
within  a  mile  of  the  shore  lies  another  little  isle,  not  half  «  imle  in  circumference. 
South  and  80uth-we9t  from  these  two  islands,  is  Westra-Frttb,  eight  niles  ia 
breadth,  running  between  them ;  and  the  isle  called  PauAa.  Through  this  Frith 
the  English  ships  ai  flinai  ily  pass  in  their  conrsc  to  fceland.  . 

While  the  sea  runs  iVom  west  to  tr.isl  in  fiowing,  through  tiiis  Wcstra-Frith, 
there  are  no  greater  surges,  than  in  any  oihtir  jibc^i  ot"  ilie  sea  ;  ami  in  a  calm 
day  it  is  as  smooth  as  any  lake,  though  there  is  oenstantly  a  great  current  in 
the  flux  and  reflux  of  the  sea.  Yet  at  -the  south-east  end  of  the  fore-oientioued 
little  island,  the  sea  no  sooner  begins  to  run  westwatd  in  ebbing,  but  there 
begins  a  surge  lo  appear,  v.Viich  continually  increnses  vmtil  fhc  ebb  be  half  spent, 
after  which  it  decreases  until  it  be  low  water,  when  it  eods.   East  and  west  from. 

•  Tills  respectable  memb<.>T  of  the  Koy^l  Soctety,  waiJeaeffidcd  df  an  ancient  And  ntibl?  fi  ml  It 
in  (b«  Highlaiidi  of  Seoiland,  and  wa«  educated  pardf  in  tbe -U^niversicy  of  St,  Andrews,  and  parciy  in 
ftmet,  wfaere  he  had  afterwards  a  miUtaTy  empkTment  in  the  len^ce  of  Lewis  the  i.^tli,  being  al>o 
in  !iii;L  favour  \wUh  Cardinal  Tl';c',ie!ieu  He  came  over  fo  England  for  recruits,  ■when  King  Charles  I, 
was  aloi^g  with  ihe  Scotch  army  at  Newcistle.  Here  he  grew  in  great  esteem  with  tlui  King,  for 
whose  escape,  aboat  Dec.  1646,  he  laid  a  des^  io  the  fdlowiag  manner  :  Mr.  Win.  Mtuay,  afteT- 
*srards  Fad  ofDyrirt,  had  prm'Med  a  vessel  at  Tirirrri^tli,  whifhrf  ot:r  atithor.  Sir  Robert,  was  tO'con. 
duct  the  King  ia  a  dliguise.  The  plot  proceeded  so  far,  tliat  his  Majesty  put  himself  ia  the  disgui<e«.  . 
ftod  west  down  the  back  atain  with  Sir  Robert :  hot  ieariog  he  shouM  ifot  fiasatU  the  guards  withont 
discoverjr*  and  deeniipg  it  very  uidecent  to  be  taken  in  such  a  condition^  his  heart  fiiiled  hiro,  and  Jie 
went  back. 

On  the  lektoMtioD  of  King  Chai^les  n.  Shr'ficibfeiT'^riis  nMda  one  of  fab  ftitfConncil/  abd  was  one 
effbe'firit  and 'most  icUve  members  of  the  It.  S.  flt((9ndii%  atsiduotfsly  to  their  concertu,  add'Cdoi* 
municatiog  several  papers.  In  the  first  chatters  of  die  Society  he  was  named  of  tbe-CouDcil|  and  he 
had,  before  that,  been  several  times  the  Flesidrait,  when  it  was  the  cnstom  to  elect  one  monthly.  Sir 
Bobert  died  suddenly  at  Whitehall,  July  4,  l€73,  and  was  interred  in  Westminster  Abbey,  near  the 
monument  of  §ir  Wm.  Davcnant.  Sir  Robert  was  well  skilled  in  M-ilh^nrialics  and  Niti  rnl  H'!<;fc!7  ; 
and  he  was  universally  beloved  aad  estsemed,  ioi  his  n^j^ctabJe  idlcnu  <ind  the  aisiabie  dibpoisitioii  of 
hie  mind. 
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jthis  great  surge  there  arc  some  few  lesser  surg>(2s  seen,  wliich  are  gradually  less 

towards  both  the  east  and  west. 

^rther  Solutions  of  AlhaxerCs  Probkm ;  being  a  Continuation  of  the  Extract;: 
of  Letters  from  M.  Hujfgens  and  M.  Shtsius.   N**9«,  p.  6140.  Trans- 

Uttfd  fniin  the  Latin. 

'  And  \st,  M.  Huugcns,  in  a  Letter  of  April  p,  1072,  says:  The  (oWofAn^  k 
the  compendium  which  1  discovered  for  the  first  coustruction,  coiruiiuni caicd  lo 
you  before.  Drawing  AT  paraikl  lo  CB  (iig.  J.  pi.  4),  which  being  bisected  in 
V,  gives  the  point  through  which  one  of  the  opposite  hyperbolas  ought  to  pass, 
the  asymptotes  of  which  were  found  to  he  YM,  MN.-T-Bat  die  coustruction 
which  obtains  in  all  cases  is  as  follows:  Let  £0  (fig.  2),  be  the  ^ven  circle, 
whose  centre  is  A;  also  B  and  C  the  g-ive.n  points.  Drawing  the  lines  AB, 
AC,  lUiike  the  ibllowiog  hnes  proportionals,  viz.  BA,  the  radius  of  the 
♦circle,  and  FAj  also  CA,  the  radius  of  the  circle,  and  GA.  Then  jijin  FG, 
and  Jbisect  it  in  H;  through  which  draw  LHK,  MHN  intersecting  at  right 
angles,  •the  former  IMiL  being  parallel  to  that  which  bisects  the  angle  BAG. 
l!hen  ^xe  these  the  two  aaymptotes  of  the  hyperbolas  to  be  described  through 
the  points  F  «and  G,  and  one  of  which  will  .pass  through  the  centre  A ;  and 
their  intersections  with  the  periphery  of  the  given  circle  will  be  the  pcnnts  of 
reflection  sousrht. 

.Again  by  Siimusj  whoj  tn  come^ueitce  of  the  aho-ce,  writer  a<  /oIi(ru\s. — ^The 
exceUent  Huygens's  construction , is  very  .simple  and  ingenious.  And  he  has  well 
observed  how  the  equilateral  .hyperbola  may  be  extended  to  all  the  cases,  which, 
«s  I  before  h  i  n  ted ,  i  immediately  ofl^d  itself  in  the  case  of  a  right  angle.  Also 
that  one  elHpsis  of  anjeasy  construction,  might  be  selected  out  of  the  Infinite 
miniber  which  might  be  usetl;  but  it  is  tedious  to  dwell  i^o  long  on  the  satne 
problem.  But  one  thing-  p-till  remains  of  no  unplcasr.nt  speculation  :  that  is, 
since  the  sections  whicii,  wkii  the  given  circle,  .are  employed  for  the  solution  of 
the  given  problem,  cut  it  in  four  points,  of  which  -only  two  can  serve  for  the 
reflexion :  Jt  roay  be  inquired,  what  problem  is  solved  by  the  two  others ;  and 
how  the  proposition  may  he  expressed  that  shall  include  all  the  four  cases;  and 
whether  these  four-cases  occur  when  -the  given  points  are  equally  distant  from 
the  centre. 

M.  Huygens  employs  no  otlier  than  my  analj'sis,  which  admits  of  a  para- 
bola only  in  one  case ;  ^is  appears  from  the  two  equations  iot  tlie  h^perbpla 
about  its  asymptotes,  which  I  before  sent  you ;  * 
vis.  a  zbaa  —  2  znae  —  gqba  +  yyw  =        —  ^qe, 
and    bjjiq  —  2  inac  —  qqha  +  qqw  =  ^zbee  —  zqqe : 
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And  I  added)  that  by  a  small  variation,  viz.  substituting  for  example,  for  its 

\*nliic  aa  +  ee,  there  may  be  found  an  infinite  number  of  hyperbolas  and  ellipses, 
vvhich,  with  the  given  circle,  would  solve  the  problem.  Now  in  the  former  of 
these equaiiomi}  (or  bzgq  put  its  value,  anditgivesz^aa  —  2z»ae  —  ^^/^d  4. 

And  thi<;  i;  the  very  equation,  which  that  learned  gentleman  has  censtrueted 
Kwth  so  much  ease  iind  ingenuity. 

Jgalnt  "writes  M,  ShisiuSf  I  happened  lately  on  the  following  construction^ 
which  I  submit  to  your  judgment  and  censuve,  as  I  think  a  shorter  can  hardly  be 
found.  Let  the  given  points  be  £,  B,  (fig.  3,)  and  the  cirde  whose  centre  is  A ; 
join  EA,  BA.  cutting  the  circle  in  F  ami  C ;  make  the  three  proportionals  EA, 
FA,  VA,  and  the  three  others  BA,  CA,  XA:  then  VX  bpin^r  joined,  and  pro- 
duced at  pleasure,  with  the  vertex  X,  diameter  VX,  and  laius  rectum  equal  to  it, 
describe  the  hyperbola  XP,  whose  ordinates  to  the  diameter  VXG  are  parallel  to 
AB.  For  this  satisfies  the  proportion  in  the  case  of  the  convex  speculum,  and 
its  opposite  ia  the  case  of  the  concave  onew  As  to  the  asymptotes,  they  will  be 
easily  found  by  producing  VX  till  it  meets  £B  produced  in  L ;  then  bisecting 
VX  in  I,  and  taking  LD  equal  to  LT ;  for  joining  DI,  it  will'  be  one  of  the 
asymptotes,  which  tlie  otlier  inet^ts  perpendicular^  at  1. 

But  perhaps  it  will  not  be  unacceptable  to  you  to  know  how  I  arrived  at  this 
construction.  This  then  I  deduced  from  my  former  analysis  as  Mows:  the 
same  things  bdng  given  as  before,  demit  AO  perpendicular  to  £B,  (fig.  4,)  and 
let  P  he  the  required  point,  from  which  draw  PR  perpendicular  to  AO.  Put 
AOs=6,  £Os  z,  OBsid,  APss^  PR^e,  AKsra;  then  is  easily  deri^ 
ved  this  equation,    ^'^+^^^^'^    ^ce^aa^^,  which  may  be 

changed  into  these  ''"^t^J*^    =     "  ^99  - 

I  formerly  sent  you  the  construction  of  this  last  ;  and  M.  Huygens  has  sent 
you  the  construction  of  the  oilier.  As  to  this  one  indeed,  though  I  at  once 
perceived  it,  yet  I  ratiier  neglected  it,  as  the  construction  seemad  to  be  difficult. 
But  I  find  I  had  been  deterred  by  a  groundless  fear,  as  I  have  lately  found  it 
lead  roe  to  this  construction,  which  I  now  send  you.  To  abridge  the  calcula> 

tioD,  maktz-dszk,  Mdzd  +  ^i^bmi  then  it  will  beer  +  ■^*'^7^^- 
=  aa^gf-i  and  adding  9*  + fftma  it  is  «  + 

 -k.  — U —  — ^      square  of  e  +  equal 

to  a  <t  —      -|r  jj — ;  whKsh  gives  llus  proportion,  kk ;  kk-{-mm  r: 
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«»-lirfe  +  *Sr?S''  the  square  of  e  +  which  may  be  re- 

duced to  a  simpler  equation,  by  putting  kk  -f-  mm  —  pp^  and  ^  =  fli  for  it  then 

becomes  the  square  ofc-lf.  +  ^ss5y  —  2^-.  +  ^  .  which 

equation  you  will  find  to  answer  to  the  above  construction,  by  applying  the  cal- 
cnlation  ;  and  you  will  at  the  same  time  observe,  tltal  to  whv  hever  of  the 
lines  EA,  AB,  BE,  the  analysis  is  referred,  the  same  sections  may  be  always 
obtained,  though  by  a  longer  process,  and  by  veiy  different  equations. 

From  this  construction,  by  analogy,  may  be  deduced  the  solution  of  the 
other  problem,  vie,  to  determine  a  point,  from  which  a  ray  may  be  reflected 
parallel  to  any  given  line.  Thus^  if  B  be  the  given  luminous  point,  A  the 
centre  of  the  circle,  (fig.  5),  and  the  reflected  ray  be  parallel  to  AE.  For  this 
is  tile  same  thmg  as  if,  in  the  other  problem,  the  dtbtanrt-  of  the  po'mts  A  and  E 
be  supposed  infinite ;  in  which  case  the  third  proportional  lo  hA,  FA,  becomes 
nothing,  and  the  points  A  and  V  coincide:  therefore  VX  will  be  equal  to  AX, 
and  AE  parallel  to  PE.  Apply  therefore  the  former  construction,  and  you  solve 
the  problem :  vtz.  to  the  vertex  X,  transverse  diameter  VX  or  AX,  and  latus 
rf  tnm  equal  to  it,  describe  the  hyperbola  XF,  whose  ordinates  to  the  diame^ 
ler  AX  are  parallel  to  A£. 

Jgam,  M.  Hwfgenst  July  i,  17  62,  witesasfoOcws. 
It  is  true,  and  indeed  wonderful,  that  the  construction  I  formerly  sent  you, 
may  alsa  be  found  by  M.  Slusius^s  calculation,  after  changing      for  aa  +  ee. 
But  this  seems  only  ta  happen  by  chance,  nor  does  the  simplicity  of  the  con- 
struction here  appear  till  after  close  application  to  it. 

To  repeat  Alhazens  Problem,  viz.  Having  given  a  circle,  whose  centre  is  A, 
its  radius  AD,  and  two  points  B,  C{  to  find  a  point  H  in  the  circumference  of 
the  given  cirde,  whence  drawing  the  lines  HE,  HC,  they  ^hall  make  equal 
angles  at  the  circumference  (%.  6). 

Suppose  it  found;  and  drawing  AM,  which  bisects  the  angle  B  AC,  and  per* 
pendicular  to  it  drawHT,  BM,  CL.   Then  join  AH,  and  make  H£  perpendi- 
cular to  it,  and  let  AM  meet  BH  and  HC  in  the  points  K,  G. 
Now  put  AM  =  a      Then  because  the  angles  KHE  and  CHZ  or  EGH 
MB  =  *      are  equal,  and  as  EHA  is  a  right  angle,  it  will  be,  as 
AL  =  c      KE  to  EG,  so  is  KA  to  AG.   And  because  BM  is  to 
LC  SB  »      MDk  as  HP  to  FK,  it  will  be  as  BM  +  HF  to  HF, 

^"'^1^  Zl      soMPtoFK.or*  +  y:jr::«-^:i^iaddFA 

FH  =:  V      or  X,  and  it  mak^  XA  =  "-l-th. 


lib  r)fit06MB)cAt  TMUevtom*  [axito  1679, 

Ag^m,  becatite  CL  is  to  L6  as  HF  to  FO.  it  wiU  be,  by  permutation  and 
flivision,  as  CL  —  HF  to  HP  so  LF  to  FG,  that  is  n— jf:j^::c  —  df: 

which  taken  ffom  ATP  « jc,  leaves  GA  =  21=-?.    And  EA  = 

dd 

because  FA,  AH,  AE  are  proporliouals ;  Tiiercfore  EA  —  GA,  that  is 

•EG  =  ^~fiJ:if?;  andKA-  EAorKErr  '^f-^  -i^.    But  we  said 
that  is  to     £G  KA  to  AG, 

.1   .  .  oif  +  ije      <I  rl   d  d      tii  —  cy      ay  +  bx  ^  n*  ^  «•»  , 

mac  13 '  z  _  " —  I ' —  ^  ••      ^—  -  t  ^■•^^^fc^*  a 

ft  +  _y  X      T         «  ~-  .V         o  ^-  If      w  —  * 

hence,  is  f       2(Tm\ry  +  2 —  dtlbnr  —  tidnjy  1           naddp nMdv 

Ibuiid      1   —  2<[cxt/if  —  '2f>c  i\ry      t/^Ai  V  -f  <i<%y  J      "  addyy  —  bddxy. 

And  because  w  =  — ,  it  is         ^  ^LH'^i  because  j'^  ss  .(^i  —  vy. 

But  It  18  ai  mjKL  because x:p  ^  dd-'  w. 

a    .         a  a  . 

Therefore  -         -  ^  -  «flCJ3«jf  +  ddcjfy  =.  -  - 

Then  dividing,  all  by  y  and  mDlbpIyiQg  by  a,  «t 

is  —  2  hhcry  —  dahcx  —  2  ancTi/  -f  ddrny  t=  —  tiaddy  —  hdda.r,  • 
or       aibf/t/a-  —  cbddx  +    6rct('<((/  +  aaddy  =  2  aatu-j/  +  2  b6ai-y$ 

Aad   aaac  +  gi^c  ~  "      '""^  equation  to  the  hyperbola. 

Of,  because  6c  «  no,        -  "^'l:!;  :?  .>r».^    •  • 

Ptat-JI^L then ^^^^<r^t^-*-?T - ^ 

Hence  also  is  easily  found  the  folIdWing  cotiStmctitMi :  Join  BA,  AC  (iig.  7)> 
and  applying  to  each  separately  the  square  of  the  radius  AD,  they  give  JStP, 
Ad;  then  joining  PQ,  bisect  it  in  R,  through  whidh  di^w  RD.panlllcHo  AD, 

(which  bisects  the  angle  BAG)  and  f?N  perpendicular  to  It.    Then  will  "RD, 
'KN  be  the*  asymptotes  of  ,ihe  opposite  hyberboia,  the  one  rtf  which  ought  to 
pass  through  the  centre  A,  and  they  wiU  cut  the  circumrerence  in  the  points 
H  sougiit.   The  hyperbolas  will  also  pass  through  'the  points  P/Q; 
The  reason  of  the  construction  Is  maiilfest,  'by  dhiiving  'Py  aiid  €fc(;  perpen* ' 

dicular  to  AM :  for  it  makes  Ay  s=  ^^^^  or  p;  and  Also  Py  =s 

^,  and      =  T-    ^^^^  AO  «  aad  OK  a  -Henco 

the  rest  is  easy. 

To  the  above  M.  S/miUs  replies  Mow. 
You  will  not  wonder,  learned  Sir,  lluit  in  Alhazen's  problem,  the  same  con- 
struction may  be  deduced  from  different  etjuations,  siuce  ail  those<  that  we  have 

5-  '  . 
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as  yet  used,  are  containecHn  one  and  the  same  general  analysis.  Now  to  show 
this,  let  diere  be  giveo  jtne  eirple,  whose  cenU  e  is  A,  (fig.  6),  also  the  points  H 

and  I;  and  let  there  be  required  the  point  to  which,  Troin  the  points  H  and 
I,  let  there  be  drawn  HK,  IK,  and  the  tangent  KD.  Then,  from  A  draw  any 
line  AG,  nun-ting  HK  in  E,  IK  in  B,  and  the  tancrent  KD  in  D,  producing 
such  of  the  iincs  as  are  neccasary.  This  done,  it  is  plaiu,  because  of  the  equal 
angles  £KD,  DKB,  and  the  right  angle  AKD,  that  the  three  lines  AE,  B£, 
DE,  will  be  ahroys  harmonical  proportionals.  Tliercfore  drawing  KC,  IF, 
HG  jjerpendicular  to  AE>  and  calling 

AK,  q  then  by  the  method  I  formerly  used  in  the  second  analysis  of  this 
AC,  a  '  pr<rf)lem,  \ve  have  this  general  equation,  ndaa  —  bzaa  —  nqqa  + 
•CK.,  e  '■  hfaa  —  ndce  —  zbet  +  i  hnar  +  2  zdae  —  dqqe  —  zrjqc.  Sufj- 
H6,  h  pose  now  AG  to  be  perpendicular  to  Hl.  thare  %viil  be  ao  variation 
AG,  d  in  the  equation,  except  that  AF  and  AG,  that  is  if  and  ^viJl  be 
FA,  %  equal.  Puttmg  therefore  d  for  it  makes  ndaa  —  bdaa  —  nqqa  + 
FI,  n      bqqa  ~  ndee  — '  dhee  -f  2imae  +  ^4dae  —  2dqqei  or  dividing 

all  by  .nd  -  db,  then  aa^^  ^  *c±^'^  \y:^'lf^ ;  which  is  tlie 
very>6aroe  that  I  deduced  from  my  ^rst  analysis,  <lioug)i  by  a  diflensnt  way,  and 
yrhich  I  lately  sent  you,  constructed  af^er  an  easy  manner. 

Next  suppose  AG  to  coinoi^le  with  AH ;  then  HG  or  b  will  becoiipe  nothing. 
lEj^unging  therefore  out  of  the  ecjpation  all  the  terms  in  which  b  is  found,  there 
will  rem&m  ndaa  —  nqga  «==  ndee  +,  'i  ^dac  —  d<fqe  —  (igxe.  And  thi?,  you 
jnay  recqllect,  I  gai'e  as  toy  second  tjit^ugiits,  ,and.  ginotli^r  sipjiar  to  it,  for  the 
case  in  which.  AGjpasses  throu^  I.  ^  .  .  ' 

Again,  let  us  suppose  AG  to  bisect  the  angle  HAT :  then,  because  of  tlie 
sknilar  triangles  HAG,  lAF,  it' mill  H  as.HG  to  GA,  sp  If  to  JPA,  or  as 
MidM  n  :     and  vd      bx-'    Xben,  tiakhlg  away  eqtuls,  ic  is  ftqqa  —  ftqqa  = 
1  hnne.  +  1  zdae  —  dqqe  —  fjqze :  the  very  same,  as  I  perceive  by  your  letter 
which  M.  Hiiyge;ns  has  constructed. 

Lastly,  suppose  HG  to  Bisect  HI ;  tlierefore  HG  =  |G,  or  T)  —  u-,  and,  by 
talung  away  equals,  it  is  bdaa  —  btuia  =■  hdet  —  bsee  +  2  bhae  +  2  i^ae  — 
dgge  —^'qze  \  which,  .thojjgh  not  very  diffltfult,  noijie  of  us  has  yet  constructed. 
But  these,  as  well  as  tbe  generaj  eqvtpti^n  itself,  may  l.fe  divided  into  two  others 
by  putting,  as  you  linow;  for  aa  6r  'ce,  Its  vake  q^  —  ec  or  qq  —  aa. 

$Qe  thftn,  whatever  lias  hitherto  been  do,ne,  is  rest'Ivcd  ipto  the  same 
analysis;  which  compiijhciHis  also  infinite  other  const: actions  by  the  giv«n 
cii-cle  and  an  hyperbola.    But  it  is  of  no  grerit  consequencv  to  im-csfiCTte  them 
since  in  this  problem,  though  formerly  solutions  were  wanting,  yet  now  there 
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are  plenty.  I  shatl  add  only  a  ooiutruction  by  a  parabola*  and  that  in  two  ways ; 
which  though  it  may  seem  more  operose  than  by  a^liyperbola,  yet  the  simpU* 
city  of  this  curve  coi  i  r  i  sates  for  the  labour,  as  in  that  respect  the  parabola  has 

an  advantage  ovpr  the  other  conic  sections. 

The  saviic  things  then  being  given  ;  join  A I  (%.  and  produce  it  to  S,  till 
AS  be  equ  ii  to  AH;  tliea  joining  HS,  and  bisecting  IS  in  M,  through  M 
draw  RMQ  perpendicular  to  HS,  on  which  demit  the  perpendicular  AQ, 
parallel  to  which  draw  the  radius  A  C.  Then,  forming  the  three  proportionals 
A  I,  AC,  A  E,  make  as  S  A  to  A  E  so  M  Q  to  A  D  and  so  R  S  to  A  P  (towards 
Q  in  the  line  AO);  and  in  the  same  line,  on  the  other  side,  take  DO  ^ :  DC. 
Tlicn,  biscxting  PD  in  X,  let  VXL,  drawn  through  X,  make  with  AX  italf  a 
right  angle,  naeetiog  in  V  the  perpendicular  erected  at  D,  and  on  which  demit 
the  perpendicular  OB.  I  say,  if  there  be  made  as  VX  to  XB,  so  XB  to  BL; 
thai  L  is  the  vertex,  LV  the  axis,  and  XV  the  latus  rectum  of  the  parabda, 
which  satisfies  the  problem  in  every  case;  viz.  cuttitig  the  given  circle  in  the 
points  K,  of  whicli  the  highest  and  lowest  belong  to  Alliazen's  problem,  and  the 
rest  to  another  problem,  concerning  which  I  lately  wrote  to  you. 

There  may  also  be  given  another  parabola,  as>  was  liinteti  above,  which  will 
perform  the  same  thing  as  this,  and  the  description  of  which  is  so  easily  de- 
duced from  this,  that  there  is  no  occasion  for  a  new  one.  For  let  A#  be 
taken  =  DA  and  in  that  direction,  and  A:^  =  OA  and  in  that  direction.  Then 
bisecting  in  ^,  draw  «  £5,  perpendicular  to  XB,  meeting  Sk,  perpendicular  tO 
OA,  in  K,  and  on  it  demit  tlie  perpendicnlar  i;(3  ;  also  make  as  »g  to  gp,  so 
to^A  :  Then  x  will  be  the  vertex,  a  ^  the  axis,  and  »  g  the  latus  rectum  of  the 
parabola,  which  will  cut  the  given  circle  in  the  same  points  with  the  former* 

On  the  first  hivent'wn  and  Demonstratim  of  a  Right  Line  equal  to  a  Curve. 
In  a  Letter  from  Dr.  fraiiu,  Ojef.  Oct.  4,  1073,   Trtaiskted  from  the 

Latin.    N°  98,  p.  6u6. 

Learned  Sir — 'As  to  the  rectiticuition  ot  that  cur\'e,  which  I  have  used  to  call ' 
the  semicubical  paraboloid,  M.  Huygens  must  be  under  a  great  mistake,  when 
(in  bis  horologium  oscillatorium,  p.      7^0  he  ascribes  the  first  invention  of 
it  to  John  Hauraet  of  Harlem,  in  the  year  1659.   For  it  is  certain,  that  it  was 
discovered  and  demonstrated  two  years  before,  by  Mr.  Wm.  Neil,*  an  Eng^sh- 

*  This  ingeoious  yoting  gontkman  -was  the  ddest  son  of  Sir  hual  Neil.  Knt.  one  of  the  ushers  of 
the  privy  chamber  to  King  CtuL  I.  tmd  was  gfaodson  of  Dr.  Rd.  Neil,  archbishop  of  York.  He  was 
bom  Dec*  7,  l€37,  «»d  was  educated  at  Oxfordj  where  he  bocame  f^entlcm.m  commoner  of  Wad- 
ham-colleg*,  in  l6SS,  iot  the  sake  of  Dr.  Wilkias  the  warden  j  by  wbose  mstructions,  and  those  of 
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man,  son  of  Sir  Paul  Neil.  And  after  him,  ilic  samp  wa?  dernonstnted  bv  tlic 
Lord  Brouncker,  and  by  Sir  Christopher  VVren,  about  the  mouilis  ut  June  and 
Jfaly,  1657  :  which  was  a  thing  well  known  here;  and  it  was  published  and  re- 
ceived with  applause  by  those  gentlemen,  who,  before  the  institution  of  the 
Royal  Society,  used  to  meet  on  stated  days  at  the  mathematical  lectures  in 
Greshani  College.  And  the  Lord  Brouncker  communicated  the  same  to  me  at 
Oxford,  by  letter  the  ensuing  Aug-irst ;  and  at  the  same  time  he  sent  mc  lii?  o-~xn 
demonstration  ot  it.  This  I  communicated  exactly  by  i.  tter  to  M.  Hnvir 
and  afterwards  annexed  it  to  my  treatise  on  the  cycloid^  in  iQog,  with  an  impar- 
tial acobunt  of  the  whole  af&ir.  So  that  it  is  surprising  how  M.  Huygens  should 
make.  Hearaet  the  Hrst  inventor  of  it. 

Tn  the  year  1(^59,  Sir  Chr.  Wren  had  discovered  a  right  line  ecjual  to  Uic 
cycloidal  curve,  and  its  several  parts;  as  wns  then  well  kiicnvn,  not  in  England 
on))',  but  also  m  France  and  Holland ;  aad  in  partirular  M.  f  Ii;ygcns  hiniselV  \v;c= 
acquainted  with  it,  even  before  he  knew  any  thing  of  Heuracts  discover)  .  1  = 
appears  by  his  letter  to  me.  And  though  it  be  allowed  that  Sir  Chr.  Wren  was 
the  inventor  of  this,  yet  he  never  pretended  that  he  was  the  first  who  found 
out  a  right  line  equal  to  a  curve ;  for  he  knew,  and  he  owns  as  much,  that  Mr. 
Neil  had  discovered  it  the  year  before  him.  Only  he  assumes  this  prero'rath'e 
to  himself,  that  he  liad  rectified  the  tSrst  curve  that  olfered ;  wherca?  Mr'^Ndl 
applied  himself  rather  to  find  out  a  cin  v*:  that  should  admit  of  rcciihcatiou.  It 
is  true  that  this  curv<*  is  of  the  tribe  of  the  paraboloids;  but  no  one  before  Mr, 
Neil  took  it  into  consideration.  And  it  is  as  true  that  both  Mr.  Neil's  and  M. 
Heuraet's  is  the  very  same  curve. 

Trvo  others  on  the  same  subject.  Thejirst  of  the  Ri-h  t  Hon.  Lord  Jlscf .  Broiotchr, 
Chancellor  to  her  Majestt/^  and  P.  R.  S.  or.  N"*  9s,  p.  61  jp. 
Sir,—Mr.  William  Neil,  in  the  year  1657,  found  out  and  demon  t  rated  a 
straight  line  equal  to  a  paraboloid,  and  communicated  the  same  to  oincrs 
who  used  to  meet  at  Gresham  College,  and  it  was  there  received  mth  good 
approbation;  and  the  same  was  soon  after  f!  nunstrated  by  myself  and 
others;  and  therefore  earlier  than  tliat  of  M.  Heuract,  which  it  seems 

•tud)   pp,  .TO.,  a. r.y      165,,  at  10  yenr.  when  he,  lim  of  all  men,  PCCURitdr  «ctiliea  a 

airveltne,  as  appears  by  lUc  .ibmv  letter  of  Dr.  Wall U,  ,,n,l  ihc  hvo  next  following  0,4  of  Lord 

decud  a  fellow  u,  hn.  i663.  H«  theory  of  niolioa  ^v«  c^m.nw.ic.u.d    the  ScK/e  yJr^^^^^^^^ 
VOIm  It.  Q 
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IS  not  pivtenclL'J  io  have  lie..ii  dyne  before  the  yeai*  ifiSp;  and  c^arlier  too 
liian  liiat  ol  Sir  Cii,  Wren,  tinding  a  straight  line  equal  to  a  cycloid  in  the 
year  \6bB ;  and  by  hiin  adntitted  so  to  be.  Nor  ought  it  at  all  to  prejudice  Mr. 
Nei1»  that  M.  Heuraet*s  was  somewhat  sooner  abroad  in  print,  than  that  of  Mr* 
Neil,  though  both  in  the  same  year  1659 ;  since  It  wdll  known  to  many  of  us, 
that  Mr.  Neil's  u  ns  <k>ne  before.  Olberwrse  M.  Huygens,  by  the  same  reason, 
will  grant  the  pi  tceclcncy  to  Hcuraet,  ot  that  which  he  now  claims  to  be  his 
own  invention  (that  rectifying  the  parabolical  lioe*  and  squaring  the  hyperbolical 
space,  do  mutually  depend  on  each  other:)  for  this  was  published  in  print  by  M. 
Heuraet  (or  M.  Schooten  for  him)  in  the  year  1669,  and  not  by  M.  Huygens  till 
now,  J  673 ;  and  yet  M.  Huygens  thinks,  he  may  well  claim  that  invention  to 
be  hh  own,  because  he  now  tells  m,  that  he  found  it  oat  about  the  end  of  the 
year  1637,  and  did,  some  time  after,  communicate  it  privately  to  some  friends. 
And  whereas,  he  supposes  that  this  invention  of  bis  might  give  occasion  to  that 
other  of  Heuraet ;  we  may  also  as  well  suppose,  that  he  might  have  taken  such 
occasion  from  hearing  of  Mr.  Neil  having  done  the  like,  for  this  had  been  then 
commonly  known  for  a  great  while:  or  mieht  hnve  taken  occasion,  as  well  as 
Mr,  Neil,  from  that  of  Dr.  W;il1is  Srhol.  prop.  'AS.  Arith.  Infin.  or  from  that  of 
Sir  Cb.  Wren  havmg  found  a  straight  equal  to  another  curve  the  year  before ; 
or  if  it  were  necessary  to  know  the  symbolization  betweeh  the  parabolical  line 
and  the  h}|)erboiica]  space,  he  might  have  had  it  earlier  from  Dr.  Waliis.  For 
when  he  had  demonstrated  (Schol.  prop.  36.  Ar.  Infin.)  that  the  particles  which 
compose  the  parabolical  line,  are  in  power  equal  to  a  scries  of  squares  increased 
by  a  scries  of  eona!"?,  •'^iippose  t  A'  -f  b  :  and  (prop.  35,  -i  I ,  ronic.  «cct.)  t!i.it 
c  the  unlinaif's  t.)  ilie  cunjugate  dianicLcr  ul  au  h)'pt:rbola,  Lbat  is,  tiie  particles 
of  wtiich  iliat  h3  pei  bol  :. -i!  space  consists,  are  50  also,  viz.  \/  i^-T'  4-  ^  h":  where 
A,  T,  L,  are  permanent  (luantittes,  and  b,  h,  taken  successively  in  arithmetical 
progreswon ;  it  was  easy  for  M.  Heuraet,  or  M.  Huygens,  or  any  other,  to 
infer,  that  if  we  can  rectify  the  one,  we  may  square  the  other,  and  vice  versa.  . 
But  from  whencesoevcr  M.  Heuraet  had  it,  we  may,  as  before,  reosonably  con- 
clude, that  Mr.  Nr-I  bad  it  before  him ;  and  M.  Huygens  is  a  jjerson  of  that 
ingenuity,  that  when  he  shall  better  consider  of  it,  he  will  1  doubt  not  be  of  the 
same  mind.    London,.  Oct.  8,  1673. 

The  other  Letter  u  of  Sir  Chr.  IVren^  Knf.  Surv^r  General  of  his  Mt0e»ty*s 

Buildings,  &c. 

Sir,  That  1  did,  in  the  year  1658,  find  a  straight  line  equal  to  that  of  a 
(  )C<oirl,  and  the  parts  thereof,  w;i^  ihen  very  well  known,  not  in  £nglandonly, 
but  in  France  and  Holland.    And  I  have  not  yet  heard  of  any,  who  do  pretend 
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to  have  knovm  it  before  I  dtscoveretl  it :  which  -km  the  same  year  adcnn-Aledgrd 
in  print  by  those  of  France.  But  I  do  not  pretend  to  have  been  the  first  tltaf 
did  ever  fiml  a  straight  line  equal  to  a  crooked.  For  I  very  well  know, 
that  Mr.  Wiiliain  Neil  had,  the  year  before,  found  out  and  demonstrated,  how 
to  construct  a  crooked  line  so  as  to  be  equal  to  a  straight,  by  a  certain  series  of 
luimbersafter  the  method  of  Dr.  Wallis.  And  though  he  did  not  therein  de- 
monstratc  the  Other  properties  of  that  line ;  ypt  the  same  were  presently  after 
demonstrated  by  myself  and  other?,  ami  the  nature  of  the  line  fully  discovcrod, 
being  a  certain  paraboloid.  And  that  which  M.  lleuraet  b  said  afterv^-ards  to 
have  ibund  out,  in  the  year  1659,  and  MTFermat  in  the  year  166O,  arc  but  the 
some  with  tbat.of  Mr.  Neil.  . 

An  account  of  a  Book.   N*  98,  p.  61 5 1 .  vix. 

De  Corpora  Animato  Libri  qnatnor,  ?eu  promotaB  per  Expenmenta  Philo- 
sophise Spccin^ea  alteram;  autb.  Johanne  Baptista  Du  Hamel  P.  S.  L.  Par. 
1673,  in  lirno. 

A  work  for  the  most  part  metaphysical ;  and  though  written  with  great  learn- 
ing, yet  superseded  by  ^e  essays  of  later  writers  on  these  subjects. 

Of  Stones  in  the  Bladder.  By  Mr.  Chr.  Kirl  by.  N'^op,  p.  (5l55. 
Although  1  find,  in  Numb.  26,  of  your  Pliil.  Tran?.  nn  account  of  Q(3  stone? 
taken  out  of  one  bladder  j  yet  I  hope  this  of  38  stoneii  wiii  not  be  luiacceptable, 
since  several  of  them  were  large^  and  of  the  lesser  sort  some  were  triangular  and 
quadrangular ;  their  flats  worn  to  a  great  smoothness,  and  their  corners  blunted. 
The  greatest  stone  wdghed  206  grains ;  the  least  3  grains :  and  all  the  38 
weighed  A\  ounces.  The  mnttcr  of  the:  stones  is  very  compact,  .ind  liko  white 
clay;  and  tliough  the  several  coats  may  be  discerned  \n  one  of  tlienj  which  I 
broke,  yet  they  are  not  easily  separable.  But  what  I  wonder  at  most  i$,  that  iii 
the  dissection  of  the  kidneys  and  ureters,  not  ^my  ^Ign  of  stone  or  gravel  was  to 
be  found. 

Tke foUmlng  is  the  Relation  as  made  hy  CasparusJi'cvdlandf  Surgeon,  Dantuc* 

Translated  from  the  German. 

Mr.  John  braun,  a  gentleman  of  7  J  years  of  age,  being  dead,  i  was  desired 
to  open  his  body,  to  see  whether  we  could  find  the  cause  of  the  excessive  pains 
he  had  endured,  for  two  years  and  a  half,  in  the  penis,  with  a  continual  cutting, 
burning,  and  pressing  of  his  urine,  coming  from  him  drop  by  drop ;  imtil  at  last 
it  came  to  a  constant  endeavour  of  going  to  stool  and  of  making  water,  which, 

a2 
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n  few  weelcs  before  his  death  ,  cnHcd  in  n  continual  runntri!^  of  nrine,  with  very 
sharp  pain ;  after  which,  about  four  days  before  his  death,  the  water  was  totally 
stopped.  He  beiug  dead,  on  opening  tlie  body  I  observed  the  following  parti- 
culars :  viz.  Tlie  internal  parts  being  all  carefully  examined,  we  found  no  defect 
in  thent  till  we  came  to  the  bladder,  whidi  being  taken  out,  we  found  it  quite 
full  of  stones,  of  which  the  largest  was  of  the  size  of  a  pigeon's  egg.  Of  the 
larger  sort  there  were  lf>,  yet  dtfferingin  size.  The  22  others  were  very  small. 
Not  n  drop  of  urine  was  found  in  the  bladder;  but  it  liad  already  made,  on  the 
side  oi  tiie  onliceot  the  bladder,  an  opening  of  a  cun&idcrable  size,  which  im- 
mediately caused  death.  In  the  kidneys  and  meters  there  could  not  be  found 
the  least  grain  or  mark  of  sand. 

Of  an  U/icoamon  Fatus.   In  a  letter from  3L  Denyst  at  Paris.  Translated 
from  the  French,   N*  99,  p.  6157. 

A  few  days  ago,  I  was  called  to  a  side  woman  just  brought  to  bed.  Afbr  I 
had  prescribed  the  physic  I  judged  necessary,  I  asked  for  the  child,  which  died, 

.1  heard,  as  soon  as  it  was  born.  The  body  of  it  appeared  outwaitlty  very  well 
formed,  and  very  fat ;  but  the  head  was  so  deformed,  that  it  fi-ightened  all  that 
were  present.  It  had  no  front}  the  two  eyes  were  on  the  top  of  the  face,  very 
large,  and  almost  without  an  orbit  to  lodge  them  in.  Tlie  upper  and  hind  part 
of  the  head  was  red  like  coagulated  blood,  and  resembled  the  bottom  of  a  calve's 
head,  when  cut  and  severed  from  the  vertebrae  of  the  neck.  I  bad  the  curiosity 
to  examine  this  red  flesh,  and  found  under  it  a  bone,  not  a  hollow  skull,  but  a 
solid  hone  in  the  form  of  a  small  oyster.  I  had  it  opened  every  way  ;  but  found 
no  hollowness  or  brams  in  it.  This  bone  was  only  fastened  before  to  the  bones 
of  the  face,  ami  not  behind  to  the  vertebrae  of  the  neck  ;  so  that  the  marrow  of 
the  back  bone  had  no  communication  with  the  head.  I  pursued  the  optic- 
nei'vcs,  and  lost  ihem  in  this  bone,  which  was  in  lieu  of  the  cranium,  and  was 
not  at  all  spongy,  but  very  hard.  It  seems  to  mc  somcwl.nt  ^  xlraordinary,  that 
a  child  should  be  able  to  live  nine  months  without  brains;  for  I  wr>.s  informed, 
that  it  was  very  lively  and  brii»k.  in  the  womb,  but  died  as  suou  as  it  came  into 
the  air. 

Account  of  some  Natural  CuriosUies presented  to  the  Royal  Society,  by  Si^.  Paulo 

Boccone,  0/ Sicily.    N*  99,  p.  0l58. 

The  first  were  uncommon  pieces  of  coral,  red  and  white;  some  of  wliicii 
were  ramiBcd  into  solid  massy  bodies ;  others  were  coralline  buttons  or  flowers; 
in  some  of  which  the  presenter,  on  squeezing  them,  found  a  lactcous  juice. 
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And  bciiig  [^resent  at  the  coral-fishing  in  the  channel  of  Mesiiinaj  wiiich  scpa^ 
rates  Calabria  from  Sicily,  he  relates^  that  before  the  coraUiisbers  drew  their 
nets  out  of  the  water,  he  immersed  his  hand  and  arm  into  the  sea,  to  feel  whe- 
ther the  coral  was  soft  under  the  t\at(  r  before  it  was  drawn  up  into  the  air,  and 
found  it  quite  liard,  except  the  round  end,  or  button,  above-mentioned ;  which 
having  been  bruised  wlih  his  naits,  he  found  it  made  up  of  five  or  six  little  cells, 
full  of  a  white  and  somewhat  niucilagmous  liquor,  resembling  that  Oiilky  juice, 
found  in  summer  in  the  long  cods  of  the  herb,  called  Fluvialis  pisana  fbliis  dea- 
ticulatis,  mentioned  by  Job.  Bauhtnus.  This  coralline  juice  he  calls  leven,  be- 
cause of  the  sharp  and  astringt  nt  taste,  in  such  pieces  as  came  recently  out  of 
the  sea  ;  those  that  are  dried  losing  that  part  of  the  taste  which  is  acrimonious, 
and  retaining  only  that  which  is  astringent  r  which  ch;in{!^e  of  taste  he  affirms  to 
be  made  in  about  six  hours  after  the  coral  has  been  drawn  up  ;  m  uIik  ii  tune 
also  the  leven,  that  is  inclosed  in  the  pores,  is  dried,  and  has  cljangcd  il->  coiour. 

As  to  the  question  whether  coral  be  a  vegetable,  M.  Guisony  is  of  opinion^ 
that  su  t l.r  from  being  a  plant,  it  is  a  mere  mineral,  composed  of  much  salt  and  a 
little  earth  ;  and  that  it  is  formed  into  that  substance  by  a  precipitation  of  divers 
Baits,  that  ensues  upon  the  encounter  of  the  earth  vvitti  those  salts  ;  after  the 
mauner  of  the  known  metallic  tree,  which  in  a  very  little  time  is  formed  and 
increased  by  the  settling  and  combination  of  lutrcuiy  ami  silver,  dissolved  in 
aqua  fortis,  and  aftenvards  cast  into  common  water ;  the  parts  of  this  mineral 
and  metal  uniting  with  each  other.  This  sentiment  he  confirms  by  alleging, 
that  he  can  show  a  salt  of  coral,  which  being  cast  into  water,  and  there  dissolved 
on  the  evaporation  of  the  water  by  n  <jent!e  heat  is  prc>sently  coagulated,  and 
converted  into  niaoy  small  sticki.,  rr^LHibimg  a  little  forest. 

The  second  was  a  certain  stony  scaiy  substance,  that  scented  of  bitumen,  com- 
plicated and  laid  together  membrane  like,  and  found  in  the  Hybleau  inouni.uns 
of  Sicily,  near  Millelli,  near  the  town  of  Augusta,  and  the  ancient  Megara.  Being 
burnt  in  a  candle,  the  bituminous  smell  will  soon  be  perceived ;  and  it  is  afHrmed 
that  this  stony  body,  bcinjr  recently  -severed  from  its  mine  nndbed,  is  flexible  I  ke 
paper  i  but  being  long  c\posv<\  \o  ilu,  air  aiul  sun  becomes  brittle.  And  the 
herbs  that  grow  on  this  stoue,  uisniuate  tlieir  fibre*  and  roots  between  its  sevcw 
ral  coats. 

Thirdly,  an  extraordinary  sanguisuga  or  leech,  found  sticking  to  the  fitb 
called  Xiphias  or  sword-fish,  slightly  mentioned  by  Gesner  in  his  book  tie  Anua- 
tillbus,  and  Johnston  in  his  book  de  Piscibus.*  Our  presenter  gives  it  the  myne 
of  Huudo  or  Acus  cauda  utrinque  penniU:1,  because  of  its  working  itself  into  tho 
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ilcsh,  and  sucking  the  blood  oi  liie  said  hah.  It  is  about  4  inches  long ;  its 
belly  white,  cartilaginous,  and  transparent ;  without  eyes  or  head,  that  could  be 
observed,  but  instead  of  a  head,  it  had  a  hollow  snout,  encompassed  with  a  very 
hard  membrane,  diHering  in  colour  and  substance  from  the  belly ;  which  snout 

it  Ihriisls  into  the  1)>) :!y  of  the  as  strongly  ns  nn  nnj!;nr  is  wound  into  a  piece 
of  wood,  ;ind  tills  it  iuV.  ot  lilood  ta  the  vcrv  o.-ihce.  It  lias  a  tnil  shaped  like  a 
featiier,  serving  for  Us  motion ;  and  under  it,  two  iilamcnts  or  slender  fibres, 
longer  than  the  whole  inject,  by  which  it  seems  to  cling  about  stones  or 
herbs,  and  stick  the  closer  in  the  body  of  the  sword-fish;  attacking  those 
parts  only,  re  the  fins  of  the  fish  cannot  touch  or  trouble  it.  Within  its 
belly  he  observed  some  vessels,  like  small  guts,  reaching  from  om  end  of  it  to 
the  other,  which  by  the  pressure  of  iiis  nai!  he  made  reach  to  the  orifice  of  the 
snout,  whence  they  retired  back  of  themselves  to  their  natural  situation.  They 
so^m  to  be  the  instruments  for  sucking  the  blood,  because  the  snout  is  in  itsdf 
an  empty  part,  destitute  of  fibres  and  valves  to  draw  and  suck  with ;  whereas 
these  vessdls  have  a  motion  resembling  that  of  a  pump,  in  which  the  snout  of 
this  animal  serves  for  a  sucker,  drawing  the  blood  ftrom  one  end  to  the  other : 
and  the  belly  of  this  insect  being  framed  ring-wise,  this  stmctnre  serves  to 
thrust  the  said  n)ncr  vessels  into  the  orilice  of  the  trunk,  and  to  draw  them  back 
again.  As  it  torments  the  sword-tisii,  so  it  is  itself  infested  by  another  insect, 
which  he  calls  a  louse,  of  an  ash  colour,  fastened  towards  the  tail  of  this  leech, 
as  firmly  as  a  sea  snail  is  to  a  rode.  It  is  of  the  size  of  a  pea,  and  has  an  open- 
ing, whence  come  out  many  small  windipg  and  hairy  threads. 

Fourthly,  a  parcel  of  sal  ammoniac,  brought  from  Sicily,  where  it  had  been 
gathered  in  the  late  fiery  eruption  of  INhiunt  /Etn;],  found  on  tlie  surface  of 
that  ferruginous  matter,  which  remained  of  the  burnt  minerals.  Some  of  this 
salt  was  as  yellow  as  saffron ;  some  like  citron-colour ;  some  white,  and  some 
greenish.  This  seemed  to  be  a  factitiotis  salt,  such  as  is  sold  in  shops,  being  a 
concrete  of  nitre,  sulj^ur  and  vitriol  burnt  and  sublimed,  and  not  pre-existing 
in  those  caverns ;  adding  some  of  this  sal  ammoniac  to  pulverised  sulphur  and 
nitre,  he  found,  that  it  was  so  far  from  being  kindle*-!  by  lire,  that  it  manifestly 
hindered  the  ascension  of  the  brimstone  antl  saU-petre,  whicli  were  even  extin- 
guished by  it,  as  a  water  had  been  poureil  ua  them. 

Luna  odfuas  Appuisus,  Derbia  Anno  1674.  Obtervabiles,ab  Ephmeridc  Doct, 
D.  Heckeri  deduct  '/,  cf  hrcribtis  mtis  d<'.<;cr!pti,  A  J.  Fiatnsteed.  N^Qp,  p. 
Not  now  sufficiently  ialerestiug  to  be  reprinted. 

An  Account  of  some  Books.   N"*  QQ,  p.  6166. 
I.  Fharmaceutice  Rationalis,  sive  Diatriba  de  Medicamentorum  Operationibus 
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in  Hamano  Corpore :  aulh.  Tiio.  Willis,  M.  D.  in  Univ.  Oxon.  Prof.  Se^lleinno, 
ncc  lion  CoU.  Metl,  Lond.  et  Societ.  Keg  Socio,  £,  Theat.  Shel.  1673,  in  4to. 

This  book  bang  in  the  possession  of  most  physicians,  an  analysts  of  it  is 
djeemed  su|jerfloous. 

II.  Johannis  Hevelii  Machinas  Celestis  Pars  prior,  Orp.mographiam  Astrono- 
mtcam  plurirats  loonibus  illustratam  et  <xornatain  exhibens,  &c.  Ged.  1673, 
in  fol. 

The  famous  author  of  this  work,  having  given  us  in  the  preface  a  learned 
account  of  the  origin  and  progress  of  astronomy,  and  of  the  succession  of  the 
diief  astronomers  from  the  beginning,  among  whom  he  accounts  the  most  emi- 
nent to  have  been  Hipparchus,  Ptolemy,  Copernicus,  and  Brahe ;  and  having 
also  taken  notice  oi  tiie  advancemeat  made  of  that  science  in  our  age,  in  Eng- 
land, Germany,  France,  Italy,  &c.  and  considered  that  without  a  due  rc$tituliou 
of  the  fisied  stars  to  their  fdaces,  nothing  connderable  and  accurate  could  be  per- 
formed by  astronomers,  for  establishing  the  motion  of  the  planets,  and  for  per- 
fecting astronomy,  he  resolved  to  apply  himself  with  all  care  riiul  dilijxcr.rc  to 
that  woi  k  :  tor  the  pi-oseciviiou  of  which,  a  great  apparatms  ot  instruments  being 
requiiiile,  he  gives  in  this  volume  an  ample  description  of  them ;  reserv  ing  the 
observations  themselves  for  another  volume,  already  committed  to  the  press. 

In  this  vol.  then,  he  first  treats  in  general  of  the  instruments  used  both  by 
the  ancients  and  mOflerns,  and  of  what  isrhiefly  rern^rkjihle  in  tlietn.  Secondly, 
descnbes  in  paiticular  his  own  instruments,  especially  those  that  an-  made  of 
solid  metal,  his  <)uadrsnts,  sextants,  octants,  &c.  Thirdly,  as  astrunomy  bos 
been  greatly  improved  by  tdescopeft,  he  takes  occasion  to  mention  whst  glasses 
have  been  made,  by  himself  and  others,  espedally  one  that  draws  UO  feet,  made  * 
and  presented  to  him  out  of  Poland,  by  Sifrnnr  Burnttini.  Lastly,  he  subjoins 
a  discourse  on  his  skill  and  way  of  grinding  glasses  of  a  hyperbolical  figure, 
and  of  his  actual  performances  therein. 

His  thoughts  on  telescopical  sights,  and  his  exceptions  against  them,  delivered 
page  294  et  s«^,  we  leave  to  the  consideration  of  those,  that  prefer  them  to  the 
common  ones. 

III.  A  Treatise  of  the  Bulk  and  Selvage  of  the  World,  &c.  by  N.  Fairfex 
M.D.  London,  1673.  ' 

IV.  Apologema  pro  Urinis  Homanis ;  Auth.  Antonio  Eygel,  M.D,  et  Prac- 
tico  Amstelodameiiai.  Am  tdod.  1671,  in  8vo. 

On  a  SulnerroMcous  Fungus,  and  a  Mineral  Juue.   %  M.  Luter.  lOO, 

p.  'il79. 

The  fungus  subterraneus  is  found  in  a  rodcy  limestone  ground,  on  a  com- 
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nion  about  two  miles  from  Castlcton  in  the  Peak  of  Derbjrshire,  ]  5  ur  16  yunh 
deep  in  the  Old  Man,  as  they  call  a  mine  formerly  wrought,  and  now  stopped 
np,  covered  with  earth,  that  had  either  fallen  or  was  thrown  in.   There  is  no 

Coal-bed  hitherto  discovered  wliliin  five  or  six  miles  of  the  place.    This  fungus 
doe<:  Tint  FPf*m  to  me  to  have  any  constant  shape;  the  pieces  thit  I  received  are 
much  liice  peat  or  turf,  both  ia  the  sooty  colour  and  inward  substance ;  only  this 
is  more  clammy  and  tough,  and  does  not  dry.    And  some  of  tliis  fungus  sub- 
stance is  very  soA,  and  like  jdly.   In  and  about  the  more  solid  pieces,  are  many 
largi  kiinpsof  a  bituminous  substance,  whicli  is  very  inflammable,  like  rosin. 
It  is  light  and  breaks  firm,  an  1  sli-nes  like  good  aloes }  being  also  somewhat  like 
it  in  colour,  snve  that  it  is  darker  and  purpleish  ;  yet  there  is  much  of  it  of  a 
dark  green  colour.    We  distilled  a  part  of  it,  which  yieldetl  au  acidulous  limpid 
water ;  then  a  white  lic^uoi ,  probably  from  some  of  the  oily  parts  precipilatal^ 
And  in  the  last  place,  a  copious  yellow  oil,  not  unlike  that  of  amber  or  pitch. 
Whether  this  fungus  ov\es  its  original  to  a  vegetable,  or  is  truly  a  concrete 
mineral  juice,  nnd  a  fo-^^W  bitumen,  I  forbear  to  determine  ;  but  the  finding  of 
it  in  an  o!J  mine,  tiivours  much  tin.  opinion  of  its  being  .i  vegetable  substance; 
Other  the  very  substance  of  the  props  ot  wood,  \i<x\  in  lining  and  supporting  the 
grooves,  are  thus  altei-ed,  or  certain  ftitigus's  gruw  out  of  them.   That  birch, 
of  which  there  is  great  plenty,  and  has  been  vast  woods  in  ail  these  mountainous 
parts  of  England,  will  yield  a  bitumen,  as  limpid  as  the  sap  which  runs  from  it 
by  tapping,  if  we  now  had  the  skill  to  extract  it,    Pliny  is  very  express,  1,  16, 
c.  IB,  Bitumen  ex  Bctuhi  Galli  excoquunt.    And  besides  it  is  cprtain,  iliat  much 
of  that  wood,  it  not  all,  which  is  dug  up  in  the  high  moors  ot  Craven,  and  which 
Uie  people  use  there  ibr  candles,  and  call  candle-wood,  is  no  other  than  birch, 
as  it  appears  from  the  grain  and  the  bark ;  though  it  exudes  a  rosin,  which 
makes  many  pronounce  it  real  fir-wood.   Whatever  this  bitumen  is,  which 
this  fungus  subterraneus  yields,  it  difl^rs  much  from  the  asphallum  of  the 
shops. 

llierc  is  another  mineral  juice  in  tlicse  parts  of  England,  reocmblmg  cream' 
holh  in  colour  and  consistence.  It  was  found  in  great  quantities  at  the  bottom 
of  a  coal-pit,  49  yards  deep.  At  Sherift-Halcs,  in  Shropshire,  in  the  iron  mines, 
especially  that  which  the  country  people  cnll  tlie  white  mine,  wfiich  yields  the 

best  iron-stone.  On  the  breaking  of  a  -.toiio,  tlicy  commonly  tnort  w  ith  a  ereal 
quantity  of  a  ^vhiti3h  milky  liquor,  inclosed  in  it>  eentre  ;  soineliiTiesi  they  find 
the  quantity  ot  a  hogshead  contained  in  one  cavity,  its  taste  m  sweetish,  only 
it  has  a  >ntriolic  and  iron->]ike  twang. 
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Of  TrochUa- and  Enfrochi.*  By  Mr,  lasicr.  N''  1 00,  p.  S 1 8 1 . 
I  scnil  you  an  nrcwxnt  of  some  of  the  parts  of  certain  stones  figiAretl  ! 
phiits ;  which  Agricola  (5°  fossilmm)  calls  irochilae,  and  the  compouiul  omt> 
entrochi ;  we  in  English,  St.  Cuthbert's  beads.  Agricola  thinks  them  akhi,  for 
substance,  to  the  lapides  judaid ;  and  indeed  these  arc  of  an  opaque  and  dark 
oobured  spar ;  though  some  are  of  a  white  spar  or  cawke,  as  the  miners  caM  it : 
they  all  break  like  flint,  polislied  anH  shining.  Put  into  \-\\-\<'7pr.  thf^y  bubble, 
and  are  dissolvef!.    Rut  Uns  is  true  of  whatever  their  figure  be, 

that  vinegar  will  corrode  and  dissolve  as  a  txwnstruum ;  provided  they  be  broken 
into  small  grains,  and  if  the  bottom  of  the  vessel  hinder  not,  they  will  be  moved 
from  plsce  to  place  by  it. 

The  figure  of  trochitae  Is  cylindrical  ;  the  ntmosl  rocn  !  or  circle 'm  !n  gcneru! 
smooth;  both  the  flat  eides  are  thie:k.  div.vvn  with  hue  a;i'l  srr,;:!!  rays,  from  a 
certaia  liole  in  the  middle  to  tiie  circnmiereiice.    T\\o,  lince,  oa-  more  o( 
these  trochitse  joined  together,  make  up  that  other  stone,  called  entrochos. 
The  trochite  or  single  joints  are  so  set  together,  that  the  rays  of  the  one  enter 
into  the  furrows  of  the  oih»  r,  as  in  the  sutures  of  the  skull.    They  are  found 
very  plentifully  in  the  scars  at  Branghton  and  Stock,  small  vilhj^es  in  Craven. 
As  to  their  size,  I  never  yet  met  with  any  mucli  above  two  inches  about ; 
'  t)thers  are  as  small  as  the  smallest  pin,  and  of  all  magnitudes  between  these  two. 
They  are  all  broken  bodies ;  some  shorter  pieces,  some  longer,  and  some  of 
them  real  trochit^,  that  is,  single  joints  only.    I  never  found  one  entiie  piece 
much  above  two  inches  lonr^,  and  that  very  rarely  too;  in  some  of  which  long 
pieces,  1  havcTeckoned  about  30  joints.   And  as  tliey  are  all  broken  fragments, 
so  Ihcy  are  found  scattered,  and  lying  confusedly  iu  the  rock ;  which  iu  some 
places,  where  they  are  to  be  had,  is  as  hard  as  marble;  in  other  places  soft  and 
shelly,  as  they  call  it,  that  is,,  rotten  and  perialied  with  the  wet  and  air.  And 
tliough  in  some  places  they  are  but  sprinkled  here  and  there  in  the  rock,  yet 
there  are  whole  beds  of  rock  of  vast  extent,  whu  h  for  the  most  pnrt  consist  of 
these,  and  other  figural  stones,  as  of  bivalve,  serpentine,  turbinate,  &c,  as  at 
Braughtoiu 

The  injuries  they  have  nrceivcd  in  their  removal  from  the  natural  position, 
if  not  the  place  of  their  growth  and  formation,  are  manifest.  For,  besides  their 
being  all  broken  bodies,  many  of  them  are  depressed  and  crushed,  resembling 

*The  petrified  bodies  described  in  ihi«  pajwr  belong  to  different  species  of  tlw  conl  trilw,  and 
.   principally  to  tboie  of  the  Liotuean  geiitu  wi»,  Tho«e  at  fig.  25  and  20  are  the  knoti  or  (bicker  ioiots 
of  some  nidiated.Mtf,  and  are  allied  to  tbe  qtecie*  catted  by  Linnsms  im  tnti-o:h(f. 
VOL.  xi.  R 


122 


.  UULOSOPHICAL  TJA«r8A6TIc>9M. 


the  real  cracks  as  of  a  stone  or  gla$s.  Agajp,  such  stones  as  consist  of  many 
vertebrae  or  joiirts,  are  many  of  them  strangely  distorted;  sometimes  two,  three, 
or  more  of  the  joints  in  a  piece  are  dislocated  and  out  of  their  places ;  and  some- 
times a  \vlK)li'-  !?pnes  of  them.  Otljcrs  seem  twisted  like  a  coni.  Lsstfy,  sotnf 
have  their  joints  regular,  but  stuffed  wiih  a  foreign  matter,  as  whcii  bricks  are 
latd  in  mortar. 

There  is  great  variety  as  to  the  tl^ckness  of  the  trochitas  or*  single  joints : 
aome  are  so  thin,  that  they  ate  scarcely  the  24th  part  of  an  inch ;  others  are  a> 
fall  quarter  of  an  inch  thick ;  of  these  latter  I  only  found  at  Stock:  there  are 
joints  of  aM  TTipasnres  between  these  two  extremes ;  but  they  arc  mostly  of  an . 
equal  tliickness  in  one  and  the  same  piece:  and  there  are  slender  and  small 
entruchij  which  have  as  thick  joints,  as  Ae  largest  and  faijest  pieces. — 1  lierc 
is  also  some  difference  in  the  seams  of  the  joints :  some  are  but  apparently 
jointed  which-  aj^rs  by  this,  that  if  they  be  eaten  down  a  while  in  distilled 
vinegar,  the  seeming  sature^  will  vanish,  as  in  some  I  had  out  of  Staffordshire, 
from  about  neresfbrd  on  the  F)ove  :  others,  and  all  liere  at  BiMu^hlon  and  Stock,, 
are  realty  jouiitd,  and  - the  sutures  indented  j  which  indentures  br  ing  from  the 
tsrminating  of  the  rays,  the^r  are  larger,  according  to  the  difiet-ence  oL  tiie  rays ; . 
bat  even,  equal  and  regular. 

Generally  the  utmost  circle  of  each  joint  is  flat  and  smooth ;  yet  are  there 
many  other  differences  to  be  noted  as  to  that  part:  very  probably  because  they, 
are  parts  or  pieces  of  difierent  species  of  rock  plants. 

The  Efptawtion  of  the  Figure*  above  described.   See  pt  3. 

] .  A  trochites  or  single  joint,  with  very  fine  and  small  rays. — 2.  A  trochitcs  or 
single  j(Hnt,  with  the  pitb  bored  through  like  cinquefoil. — 3.  A  trochitcs  or 
single  joint,  of  an  oval  figure,  the  mys  .scarcely  apparent,  and  a  very  small  point 
in  the  place  of  t[ie  pith.— 4.  A  single  joint  of  two  of  a  middle  size,  with  the 
pith  very  large. — 5.  A  pack  of  single  joints  dislocated,  and  yet  adhering  in  their 
natural  order.-^^  A'  very  long  entrochos,  or  s  piece  of  many  smooth  jointa, 
«ith  the  branches  broken  oC~-7<w  An  entrochoe  with  smooth  joints  not  branch- 
ed.-~-8.  The  largest  entrochos  I  have  yet  seen,  with  sttimps  of  branches. — <).  A 
smooth  entrochos  with  very  thai  and  nuinerous  joints. — 10.  The  deepest  jointed 
entrochos,  exrx^pt  tlua  oval  one  in  fig.  3.— ii.  An  entrochos  with  very  many 
disorderly  knots  m  each  joint.-— 12.  An  entrochos  with  only  one  single  circle  of 
knots  in  the  middle  of  each  joint.— >1 3.  An  entrodios  with  tlixee  oitcles  of  knots. 

 14.  A  smooth  entrochos,  with  a  large  and  much  raised  edge  in  the  middle  of 

•r.ich  joints)  5.  Alternate- joints  round  or  blonL— 16.  .A  double  edge  in  the 
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>inidd!e  of  each  joint. — 17*  Alternate  joints  edgod. — 18,  Ip,  20.  Cert^iin  other 
differences  noted  m  the  paper,  bat  not  peifectly  express  in  the  design.^ 

£1.  An  entrochos  with  a  branch  of  a  good  length. — 22.  A  branch  of  an  entrocho; 
knocked  off. — 23.  An  cnlrochos  froit-likc. — 24.  A  fastigitim  or  summttas.— 25.  A 
radix  of  an  entrochos  ia  perspective :  where  A  is  a  joint  or  trodiites  yet  remj  ining; 
whence  an  entrochos  was  broken  off.  C,  K,  ¥,  D,  are  four  of  the  double  feet ; 
the  5th  being  hid. — ^26.  The  seme  radix  to  be  seen  at  the  best  adt'antage :  A, 
the  tiochites  or  basis ;  C,  B,  D,  E,  P,  the  five  double  feet.  Note  also  the  sex- 
angular  rough  plates,  -which  incrustatc  the  stone  or  cover  it  all  over.^2jr«  A 
fmaller  radix  with  smooth  plates  and  five  single  feet :  H,  thr  top  stone  ;  T,  one 
of  the  five  feet  ;  K,  one  of  the  five  angular  plates  which  mcruatate  the  middle  of 
the  stone ;  G,  the'basis.  Also  the  same  stone  in  perspective ;  G,  the  same  with 
tiie  hollow  bottom  upwards. 

Jigura  of  Plates  tt^pot^  to  tncrmtate  divers  Raitls. 

^B.  A  pentagonal  plate  knotted. — 2Q  Atfiin  edged  smooth  pentagonal  plate.— « 
30.  An  indented  pentagonal  plate. — 31.  The  Northamptonshire  pentagonal 
plate.— 32.  A  large  pentagonal  smooth  plate. — 33.  An  hexagonal  plate,  im- 
bossed  with  angles.— 34.  Ad  hexagond  plate,  as  deep  as'broad.— 36,  37.  Odd 
figured  plates.— A  quadrangular  plate,  ribbed  and  indented. 

Mr.  Rajr  relates,  that  there  are  found  at  Malta  certain  stones,  called^.  Paul's 
'batoons,  which  he  sopposes  were  originally  a  sort  of  rock-plante,  like  small 
snngfred  sfifks,  hnt  without  any  joints;  the  trunks  of  which  diminish  acconling 
4o  the  proportion  of  other  plants  afltr  Uie  putting  forth  of  their  branches. 

A  farther  Description  and  Representation  of  the  Icy  Mountain,  catted  theGkt* 
scher,  in  the  Canton  of  Berne,  in  Helvetia;  which  was  formerly  taken  notice 
vfin  N^Agof  these  Tracts.       100,  p.  6191. 

This  paper  is  not  sufficiently  important  to  require  reprinting.  Fordescrip. 
tions  of  fiiis  and  other  glaciers,  see  Coxe*a  Travels  throuj^  Switzerland. 

A  New  H^ay  by  an  Eiigllsh  Manufacture,  to  preserve  the  Hutts  of  Ships  from 
the  ff^orm,Sfc.i  tetter  for  sailing,  and  more  chettp  and  durable  than  any 
Sheathing  or  Graving  hitherto  used,   N*  100,  p.  Oigi. 

The  method  of  sheathing  here  alluded  to,  is  not  described  in  this  paper.  From 
isome  hints  thrown  out,  however,  it  is  guessed  to  be  principally  a  casing  of  thin 

sheet  lead.    But  wliatever  it  was,  it  seems  to  liave  been  long  since  laid  aside^ 
in  lavour  of  the  copper-plate  sheathing  now  commonly  used. 

«  2 
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Account  of  two  Books.        100,  p.  6 191. 

I.  Musica  Speculativa  del  Mengoli,  Doitor  dill'  una  ct  I'altra  Legge,  et  P.  P. 
dc  sc'cnze  McchGniclie  nello  Studio  di  Bologna.    ]iolog.  167O,  in  4to. 

In  iliis  work,  the  autl)or  gives  a  minute  anatomical  descirption  of  the  car, 
and  the  tncchantsm  or  manner  in  which  he  thinks  sound  is  conveyed  to  tho 
nnind,  by  the  pulses  of  air  acting  on  the  ear*  He  afterwards  treats  on  the  theory 
of  music,  aAcr  his  own  way. 

II.  Georgii  Wedelii  M.  D.  S()ecimcn  Experimenti  Novi,  dc  Sale  Volatili 
Plantarum.   Franc,  1672,  in  12mo. 

SK1>  OP  YOLVMB  EIGHTH  OP  THE  OniOlNAL. 


De-tcripelon  of  Xoi a  /xr/ib'a  ;  luf  a  Person  at  Atiutcrdum.       tOl,  p.  3.  Vvl.  IX, 

I  liere.viih  send  yovi  uliat  1  have  received  out  of  Muscovy,  which  is  a  new 
map  ot  iSiova  Zeiiiblu  and  Weigats,  as  it  has  been  discovered  by  tlie  express 
order  of  the  Czar ;  and  drawn  by  a  painter,  called  Panelapoetski,  who  sent  it 
to  ine  from  Moscow ;  by  which  it  appears,  that  Nova  Zembla  is  not  an  island, 
as  hitherto  it  has  been  believed  to  be :  and  that  the  Mare  Glaclale  is  not  a  sea, 
but  a  f-imis  or  bay,  the  waters  of  whicli  nre  sweet.    Which  is  also  affirmed  by 
tho  Tartars  who  iiave  tasted  those  waleis  in  the  very  middle  of  tlx;  bay.  The 
Samojed*,  as  well  as  the  Tartars,  unannnousiy  affinu,  that  passing  on  the  back 
uf  Nova  Zembla,  at  a  considerable  distance  from  the  shore,  navigators  may  well, 
pass  as  far  as  Japan.   And  it  is  a  fauh  in  the  English  and  Dutch,  that  seeking 
u  passage  to  Japan  on  the  soutli  si  1    ^  Nova  Zetnbia,  they  have  almost  always 
passed  the  Weigats.   The  Weigats  iiaelf  is  very  difficult  to  pass,  because  of  the 
creat  f]\iaiitity  of  ice  falling  into  it  from  the  river  Oby,  by  which  the  strait 
pasbiigc  is  stopped  up.   The  Samojeds  go  every:  year  a  fishing  on  the  said  sweel^' 
sea,  and  that  on  Nova  Zeiubla  side.* 

On  extracting.  T^olaiiU  Salt  and  Spirit  out  of  Vegc tablets   Bjf  Dr,  Darnel  Coice, 

E,R.S.   N"  101,  p.  4. 

In  this  paper,  the  author  states  that  he  lias  extracted  from  various  v^tables 
*  NotVriltntaDtHdf  what  b  said*  in  tfais  paper,  coooeming  Nora  Zembla,  and  the  north-eactera 

pawBge  to  J;:|:an  and  Ci'iin.i.  modern  gciigraphy,  and  prolinbly  witli  rcaion,  rcpteMntS. (be  £rst  Oa  aa. 

•"(land,  aad  the  voyage  b/  Uiat  route  as  iiopractkable  at  least,  if  not  impo3eit>k. 
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a  volatile  salt  and  spirit,  by  the  following  process :  Take  in  warm  weather^  a 
considerable  quantity  of  the  leaves  of  any  vegetable,  stripped  or  pulled  from  the 

greater  stalks;  lay  them  on  a  heap,  pressing  them  pretty  dose  together,  and 
they  wil!  soon  become  very  hot,  especially  in  the  middle ;  2nd  after  a  few  days 
resolve  into  a  pappy  Bubstance,  excepting  tite  outward  leaves ;  then  beinjr-  made 
into  pellets,  and  pot  into  a  glass-retort,  and  distilled,  they  wdl  yield,  besides  a 
great  quantity  of  liquor,  much  thick  black  oil,  of  the  consistence  of  a  balsam. 
The  liquor  being  separated  from  the  oil,  and  distilled  in  a  tall  glass  body,  a 
volatile  spirit  sublimes,  which,  after  one,  two,  or  three  rectifications,  becomes 
perfectly  urinous,  and  not  to  be  distinguished,  by  smell  Or  taste,  from  wcll- 
rccLilicU  spii  iL  of  hartshorn,  blood,  urine,  or  sai  ammoniac. 

On  Stones  of  a  perfect  Gold  Colour,  found  m  AmmaU.   %  Dr.  Joiimou  oj 
Pmt^ract;  and  communicated  by  Mr.  Lister.        loi,  p,  p. 

In  the  German  riiilosophic  E[j!icmcricles  of  the  year  1'j72,  I  meet  with  these 
words  of  Dr.  Wedelius,  Obs.  246,  page  439,  Possideo  partleulam  Calculi  vaerioi, 
ihstar  Aori  foliorum  fulgidi ;  the  subject  of  that  observation  being  an  enumera 
fion  and  the  description  of  several  stones  found  In  divers  animals,  as  in  dogs, 
hogs,  stags,  and  in  cows  also.  I  beg  Dr.  Johnson's  pardon  for  having  kept  by 
me  two  years  an  observation  of  this  nature,  which  he  was  pleased  to  communi- 
cate to  me,  and  which  yet  W3<;  so  surpnsino;,  that  I  had  not  the  assurance  to 
ofter  it  to  you,  l)eing  in  this,  as  wrll  a?  in  all  other  mattci"?,  relation-  to  the 
phaetnomcna  of  natural  history,  very  diiFident.  Being  a  little  more  confident 
since  I  read  the  words  of  Dr.  Wedelius,  that  tJie  stones  sent  me  by  the  learned 
doctor  were  such  indeed,  and  not  some  insect's  eggs,  as  I  once  really  persuaded 
mj'self  they  were. 

In  the  yer^r  1O71,  one  Thomas  Capidge;  a  butcher  of  Pomfret,  killed  an 
ox  for  the  simniblcs ;  m  which  nothing  was  observed  preternatural,  till  tlie 
bladder  being  blown  by  his  servaut,  tliete  was  somcthini^  ob«!prved  stirkinp  to 
the  inside  with  a  duskish  froth.  Keeping  the  bladder  halt  blou,,,  tiie  butcher's 
son,  who  first  discovered  it,  knocked  with  his  hand  on  tlie  side  and  tiie  honom 
of  the  bladder,  to  make  it  settk  to  the  neck,  and  by  shaking  and  squeezing 
it,  got  out  the  froth,  and  about  200  little  globular  stones,  of  several  sizes 
the  largest  being  nbout  -J^  of  nn  inch  diameter;  others  like  pin-heads  or 
nm:staid-5ccd.  Thc)^  \\cre  of  a  duskish  yellow  colour,  and  smooth.  Some 
he  broke,  and  tlic  rest  he  kept  in  a  paper;  whu  h.  ^vhn^  dry,  ^cre  like  sccd- 
pearl,  but  more  smooth,  and  of  a  perfect  gold-colour,  an  l  s  )  oniumetl  ever 
after.  Viewed  in  a  microscope,  they  appeared  very  poUslie<i,  and  wui^ont  any 
rugosities:  the  figure  in  most  was  spherical  j  in  some  a  little  compresscti  •  the 
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colour  like  burnished  gold.  I  broke  one  or  two  of  Ihcm  with  some  difficoHy 
find  I  found  by  the  microscope,  that  it  was  only  a  thin  shell  that  was  so  orient 
and  bright)  the  inner  side  of  which  shell  vms  like  unpolished  gokl :  the  inmost 
substance  was  like  brown  sugar-candy  to  the  naked  eye,  hat  not  so  trnnspnrent : 
the  ta?te  was  not  discernible.  In  spirit  of*  vitriol  they  shi  iink  murh  and  wasted, 
but  cuutiiiued  their  colour.  Likewise  aqua  fortis  wouki  corrode  and  dissolve 
them  tuiiuilluousiy. 
York,  March  12,  1673  4. 

On  the  Origin  ofPearU.   By  M.  Christ.  Sandiits.       1 01,  p.  n . 

The  111  shells  in  Norway,  and  elsewhere,  breed  in  fresh  water.  Hwir 
shells  resemble  those  commonly  cnlled  muscles,  but  they  are  larger.  The  fish  in 
Ihenj  looks  like  an  oyster,  and  it  produces  a  great  cluiter  of  eggs,  like  those  of 
cravvfislj,  some  whii<^  some  black,  wliich  latter  become  white,  the  outer  black 
coat  being  taken  off.  These  eggs,  when  ripe,  are  cast  out,  and  then  grow, 
hecoming  like  those  that  cast  them.  But  sometimes  it  happens,  that  one  or 
two  of  those  c^gs  stick  fast  to  the  sides  of  the  matrix,  and  are  not  voided  with 
the  rest.  These  are  fed  by  the  oyster  against  its  will,  and  they  grow,  accord- 
ing to  the  length  of  time,  into  pearls  of  different  sizes,  and  imprint  a  mark  both 
in  the  ilsh  2nd  tiie  shell. 

Tills  account  M.  Sand  had  from  a  Dane,  called  Heniy  Araokli,  a  person,  he 
says,  of  veracity,  and  who  had  made  the  observation  himself,  at  Christiana,  in 
Norway.  (This  Mr.  Arnoldi  had  a  very  erroneous  notion  concerning  the  ori- 
gin of  pearls,  which  are  o^inly  not  the  eggs  of  certain  muscles  and  other 
bivalves,  in  which  they  are  found.] 

Jn  Account  of  some  Books.    N"  lOi,  p.  12. 

T.  An  attempt  to  prove  the  Motion  of  the  Earth  from  Observations,  made  by 
KobertHook,  F.  K.  S.  London,  in  ito,  \674. 

The  ingenious  author  of  this  attenipt,  having  considered  with  himself,  that 
^e  grand  controversy  about  the  earth  remains  yet  undetermined ;  and  finding 
there  was  no  belter  means  left  for  human  industry  to  decide  it  but  by  observing, 
whether  there  be  any  sensible  parallax  of  the  earth's  orb  among  the  lixed  stars ; 
did  thereupon  resolve  to  employ  himself  in  making  some  observations  concern- 
ing so  important  a  point  in  astrononiv.  His  method,  which  he  gives  an  account 
of,  is  to  observe  by  the  passmg  of  some  considerable  star  near  the  zenith  of 
some  place,  whether  such  a  star  does  not  at  one  time  of  the  year  pass  nearer  to 
the  zenith,  and  at  another  farther  from  it. 

Accordingly  he  affirms  to  have  actually  made  four  observations ;  by  which, 
ht  says,  it  is  manifest,  that  there  is  a  sensible  farallax  of  the  earth's  orbit  to  the 
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Star  in  the  rlraj^on  s  he  ad,  and  consequently  a  confirmation  of  the  Copernicaii' 
ey-sietn  against  the  Ptolciiiaic.  and  Tychonic.  At  the  end  of  the  explication  he 
mentions  some  things,  which  he  looks  upon  as  very  remarkable,  oa;urrln«-  In 
those  observations;  one  of  which  was,  that  iu  the  day  time,  the  fun  m.i.jmj^ 
▼cry  clear,  be  observed  the  bright  star  in  the  dragon's  head  to  pass  by  the  zenith 
AS  distinctly  and  clearly  as  if  the  sun  had- been  set;  which  he  esteems  to  have 
been  the  first  time  that  the  stars  were  seen  when  the  sun  dione  very  bright ;  that 
tradition,  of  seeing  the  stars  in  the  clay  wir  h  the  naked  eye  out  of  a  deep  well  or 
mine,  being  by  him  judged  a  mere  fiction,  a  thine-  he  Iiad  deemed  impossible. 

Lastly,  he  promises  that  he  wiil  explain  to  tht;  curious  a  systeni  of  the  world, 
difiering  in  many  particulars  from  any  yet  known,  but  answering  in  all  things  lo 
the  common  rules  of  mechanical  motions ;  which  system  he  here  declares  to 
depend  on  three  suppositions:  I.  That  all  celestial  bodies  whatsoercr  have  an 
attraction  or  gravitating  power  towards  their  own  centres,  whereby  they  attract, 
not  only  their  own  parts,  and  keep  them  from  flying  from  them,  as  we  may 
observe  the  earth  to  tlo;  hut  also  all  other  celestial' bodies  that  are  u-itliin  the 
sphere  of  their  activity.  2.  That'  all  bodies  whatsoever,  that  are  put  into  a 
direct  and  simple  motion^  will  so  continue  to  move  forward  iu  a  straight  hne, 
tiH'tKcy  are  by  some  other  more  efiectual  power  deflected  and  bent  into  a  motion  , 
that  describes  some  curve  line.  3.  That  these  attractive  powers  are  so  much 
the  more  powerful  in  operating,  by  how  much  the  nearer  the  body  acted  on 
i*  to  their  own  centres. 

II.  Mediciiia  Militaris,  or  Body  of  Military  Medicines  experimented,  by 
Rayroundus  Mindererus,  late  chief- Phy&iciaa-of  Uie  Electoral  Court  of  Bavaria 
&c.   Englished  out  of  High  Dutch.   London,  8vo.  1674. 

In  the  present  improved  state  of  pharmacy,  it  would  be  little  satisfectory  to 
ow.readera  to  detail  the  contents  of  this  obsolete  military  pharmacopoeia.  The 
nuthor,  however,  was  a  very  oeletunited  physici.r  -n  bis  days.  lie  was  bom  at 
Aug-sbuig,  where  he  practised, .and  died  in  1611.  Besides  t!iis  and  other  works  ' 
he  wrote  a  treatise  <ie  Pestilentia.  That  useful  diaphoretic  medicine,  which  is 
formed  by  the  saturation  of  the  vol.  aliiali  with  vinegar,  has  contumed,  till 
within  tl»ese  few  years,  to  be  named  after  him.  In  the  Pharmacopceia  of  the 
Lond,  QoW.  it  is  now  called  aqua  ammonise  acetatse. 

III.  Ephemeri  !um  Medico-Pliysicarum  Germaniae  Annus  Tertius,  &c. 
Lips,  et  Franc.  i/'iyS!,  in  'ito. 

For  the  reai^nn  uicntioiied  at  the  conclusion  of  the  1st  volume  of  this  abridge- 
ment, we  ouut  au  enumeration  of  Uie  contents  of  this  Illi^ecilaneQus  work. 

IV.  England's  Interest  and  Impiovemeut,  consistuig  m  tiie  lacreasc  of  the 
Store  and,Trade.of  iliis  Kingdom,  by  Samuel  Portrey,  Esq..  Which  Tract  waa 
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first  published  An.  1663  ;  and  is  agtatn  ntwly  addressed  to  his  Majesty.  In  tvf6 
or  three  sheets  it  contains,  I  think,  «^e;U  treasury. 

v.  A  discourse  of  the  Pishcn,',  briefly  laying  open  not  only  the  Advantages 
and  Facility  of  the  undertaking,  bat  likewise  the  absohite  necessity  of  it,  in 
order  to  the  well-being  both  of  the  King  and  People ;  asserted  and  vindicatetl 
iroin  all  material  objections^  by  Roger  L'Estrange,  Esq.  In  one  single  sheet  he 
says,  in  our  opinion^  more  to  the  purpose  than  some  would  have  done  in  a  lei^ 
volume. 

Comideratms  of  M,  Leewenhoekf  touching  the  Compression  of  the  Air.  N**  loa, 

p.  21.  ' 

In  this  paper,  M.  Leewenhoek  describes  an  experiment  he  made  to  compress 
air,  or  rather,  as  he  erroneously  imagined,  to  force  it  througli  solid  glisss.  He 
took  a  long  tube  of  glass,  close  at  one  end,  nnd  a  plug  or  piston  to  fit  it  very 
light,  that  so  the  :iir  might  not  escape  by  the  side  of  it.  By  pushing  this  plug 
into  the  tube,  lull  ot  air,  with  much  ibrce,  he  was  able  to  force  it  lo  within  the 
lOCX)th  port  of  the  leogth  <A  the  close.  Whence,  instead  of  inferring  that  the 
air  was  compressed  into  the  lOOOth  part  of  its  t^nce  or  volume,  he  concluded  that 
he  had  forced  neariy«U  the  air,  through  the  pores  of  the«olid  glass. 

J^Iore  Microscopicaf  Ohsc!"cations  tiuulc  by  the  .unne  Lctwcnhoek.       JOi,  p,  23. 

I  have  ob'Prved  by  the  microscope,  that  blood  con-sists  of  smtill  round  globules 
driven  through  a  crystalline  humidity  or  water.  I  have  like%vise  observed  some 
of  the  sweet  nnlk.  of  cows,  and  find  that  also  to  be  made  up  of  small  transparent 
globules,  oirried  in  the  same  manner  as  in  the  blood  through  a  clear  liquor.  I 
obseiTcd  the  hair  of  an  dk,  and  found  it  wholly  to  consist  of  conjoined  glo- 
bules, v;hic1i  by  my  microvoope  appeared  so  iHanifestly  to  me,  as  if -they  could  be 
handled.  And  therefore  having  so  clearly  seen  those  globules,  I  assure  myself, 
that  the  growth  and  increment  of  hair  is  made  by  the  protrusion  and  driving  ou 
of  globules.  This  hair  of  the  elk  I  find  to  be  within  much  hollowcr,  than  thai 
of  men  or  of  other  animals.  Again,  I  also  observed  a  nail  of  my  hand,  and 
found  it  likewise  to  be  made  up  of  glo'bules,  not  doubting  but  that  it  also  grows 
from  globules  protruded.  Having  formerly  spoken  of  thc^  louse,'  her  stingy  '&c. 
I  cannot  here  omit  to  say  somethintr  of  what  I  have  seen  within  that  crentnre.  I 
have  several  times  put  a  liungry  louse  upon  my  hantl,  tn  obsc;rve  her  drawing 
blood  from  thence,  and  tlie  subset^uent  motion  of  her  body,  which  was  ilius; 
the  louse  having  fixed  her  sting  in  Uie  skin,  and  now  drawing  blood,  the  blood 
|)as$e8  to  the  fore  part  of  the  head  in  a  fine  stream,  and  then  it  falls  into  a  lai;ger 
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round  place,  which  I  take  to  be  filled  with  air.  This  large  room  being,  as  to 
its  fore  part,  filled  about  half  full  with  blood,  then  propeb  its  blood  backward, 
and  th^  air  forward  ^gain :  and  this  is  continued  with  great  quickness,  while  the 
louse  is  drawing  the  blood ;  except  that  at  tiroes  she  stops  a  little,  as  if  she  were 
tired,  and -recollects  herself ;  a  motion  like  that,  it  seems,  which  is  in  the  mouth 
of  a  sucking  infant:  from  thence  the  blood  pn«ses  in  a  fine  stream  into  the 
midst  of  her  head,  that  being  aUo  a  large  roLind  place,  where  it  IvdS  the  same 
iiioLioii.  Hence  it  passes  in  a  subltle  stream  to  the  breast,  and  Uience  into  a 
gut,  which  goes  to  the  hindmost  part  of  the  body,  and  with  a  curvity  bends  a 
little  upwards  agaui.  In  the  breast  and  gut  the  blood  is,  without  intermission, 
moved  with  great  force,  and  especially  in  the  gut ;  and  that  with  such  strong 
beatings  downwards,  and  with  such  a  rctrocourse  and  contraction  of  the  gut, 
that  a  curious  eye  cannot  but  admire  that  motion.  In  the  upper  prirt  of  the 
crooked  ascending  gut,  which  is  very  straight,  now  and  then  a  little  blood 
crowds  through,  which  returns  not  back,  and  here  I  presume  is  a  little  valve : 
the  blood,  that  is  thrust  through  here,  stands  still,  and  soon  recaves  another 
nature,  becoming  of  a  watery  colour ;  and  in  this*  watery  liquor  there  appear 
some  blackish  sandy  particles,  having  a  confused  motion,  which  grow  in  size, 
and  being  grown  as  large  as  sand  is  to  our  eye,  the  said  particles  }o]n  themselves 
close  and  hrm  together,  as  it  were  m  one  mass,  and  then  shoot  down  to  the 
anus,  carrying  with  them,  in  case  the  louse  have  much  blood  >n  her  body,  a 
little  aqueous  blood.  These  excreted  particles  appear  like  the  excrement  of  a 
Bilk-worm4 

Sir  Samuel  Morelan(rs  undertaking  for  raising  TFater'.  N®  102,  p.  25.  * 
The  common  and  received  opinion,  throughout  Europe,  lias  been,  that  if  a 
given  weight  vnW  force  up  water  20  feet  high,  there  uiust  be  more  than  twioe 
that  weight  to  force  it  up  40  feet,  and  more  than  thrice  that  weight  to  force  it 
op  Co  feet,  and  so  by  a  geometrical  proportion  in  infinitum.  And  also,  that  a 
barrel  of  a  pnmp,  6  inches  wide,  does  not  require  a  pipe,  through  which  the 
water  must  be  drawn  up,  above  l ;  inch,  or  1  inches,  at  the  most,  in  diameter. 

Sir  Samuel  Moreland  undertakes  to  demonstrate,  i,  Thai  he  will  force  water, 
60  feet  high  with  treble  the  weight  that  bhall  raise  it  20  feet,  and  so  propor- 
tionably  in  infinitum,— 2.  That  by  how  much  wider  the  barrel  is,  in  whidi  the 
forcer  works,  than  the  pipe  through  which  the  water  is  forced  up,  by  so  much 
is  the  engine  pressed  with  unnecessary  weight. 
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OfParhel'm,   By  M.  Heoelhu,       102,  p.  a6, 
bn  Feb.  5,  J 674,  N.  S.  near  Marienburg  in  Prussia,  I  saw  the  sun,  in  a  eky 
every  where  serene  enough,  being  yet  some  degrees  above  the  horizon,  and 
shining  very  bright,  yet  landng  out  very  long  nnd  reddish  rays,  10  or  50  de- 

i^rees  toward  the  zenith  (a?  in  fig-.  J,  pi.  6).  Uirrlcr  ihe  sun  townr;'..  the  horizon, 
there  h\mg  a  somewhat  dilute  small  cloiiu,  Ixrncath  which  th.crc  nyipeareil  a 
inocic  sun  of  the  same  size,  to  sense,  with  the  true  suti,  and  under  ilni  sanie 
vertical,  of  a  somewhat  red  colour.  Soon  after,  the  true  sun  more  and  more 
descending  to  the  horizon,  towards  the  said  cloud  (as  seen  in  fig.  2),  tlie  spu- 
rious sun  beneath  it  giew  clearer  and  clearer,  so  as  that  the  reddish  colour  in  that 
apparent  solar  disk  vanished,  and  put  on  the  genuine  solar  hght,  and  that  the 
more,  the  less  the  genuine  disk,  of  llie  svui  was  distant  from  the  false  sun  :  till 
at  length  the  upper  true  sun  passed  into  the  lower  cxjunterfeit  one,  and  so  re- 
mained alone ;  as  appears  in  %.  z. 

This  appearance  being  unusual,  I  took  the  freedom  of  imparting  it  unto  you, 
especially  since  here  the  mock  sun  was  not  found  at  the  side  of  the  true  sun,  as 
it  is  wont  to  be  in  all  parhelias  seen  hy  me,  but  perpendicularly  under  it ;  not 
to  mention  the  colour,  so  difFercnt  from  that  which  is  n^nal  in  mock  suns;  nor 
the  f^rcat  k-nglii  ot"  the  tail,  cast  up  by  the  peiiiiitic  sur.>  and  of  a  far  more  vivid 
and  splendid  light,  than  parhelias  use  to  exhibit.  Upon  ihis  appearance  there 
soon  followed  here  an  exceedingly  intense  and  bitter  frost,  whereby  the  wholis 
bay  was  frozen  up  from  this  town  of  Dantzic,  as  far  as  Hela  in  the  Baltic  sea, 
which  lasted  till  the  25th  of  March,  and  the  bay  was  frozen  so  hard,  that  with 
great  safety  people  run  out  into  it  with  sleds  and  horses,  for  several  of  our 
miles. 

Coneermng  the  famous  Kepler's*  ManmcripUt  with  some  Considerations  about 
I  he  Usr  of  Telescopic  Sights  in  jistmrnnnkal  Obsa-vat'wus.  In  a  Let  ler  from 
M-  l^n  cliiis.   Abridged  and  Translated  from  the  Matin.        i02,  p.  47. 

 I  perceive  that  all  your  countrymen  do  not  agree  with  me  in  opinion,  on 

the  subject  of  sights  in  astronomical  instruments,  which  I  have  treated  of  in  the 

*  Jolrn  Kepler,  one  of  the  bett  asiroocimen  and  matbemnticians  of  the  iCtb.  ccatuiy,  wm  bom 

in  ^'u't'n-bi.ig,  it)  J571  ,  aiiJ  obtainmj;  a  trf^  rl  i^i^'Ta'^Ti  it  Ti:binE:'.-n,  Hecame  protestor  of 
u^tiiem3^H:s  at  ijtniz,  la  \(iO(i  lu:  joined  Tyclio  Brahe,  tiien  in  Bohemia,  ns  an  as^tant,  by  wboiH 
ti«  was  iiitrodttced  to  the  emperor  Rudolpbut,  who  boooured-htra  with  the  title  of  his  matbematiclan. 
Kej;l(T  TOn)plc(cJ  llie  aeUoooinical  tables  wiiich  Tyclio  Ind  left  unfinisbcC,  and  published  them  bj  tlie 
tuitue  at  Kuilolpliiiie  tables.   Id  at  the  assembly  of  Batoboi),  he  assisted  in  the  lefarmation  of 

iUit  calendar.  After  mauy  difficultica  and  privalionsj  he  died  in  that  dtj  in  l530,  at  b9  yjean  of  age* 
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or!ranog:rnplua  of  my  Machina  Cfjjiestis.  But  although  Mr.  Hook,  ami  Mr. 
Flainsteed,  and  others,  be  of  a  different  opinion,  yet  I  have  lieen,  and  still  am 
taught  by  daily  esperiencc,  that  the  matter  is  6r  otherwise  in  those  large  in- 
struments, as  quadrants,  sextants,  and  octants,  espedally  in  azimuth  quadrant*, 
and  other  quadrants  constructed  of  rulers  or  bnrs,  which  cannot  so  easily,  or  in- 
deed bv  any  means,  he  disturbeil  nnd  inverted  (while  exatnimng  dioptric  teles- 
copes) as  those  instruments  of  3  or  4  feet  constructed  with  a  perpendicular. 
The  matter  chiefly  consists  in  this,  that  they  can  undertake  no  observation  with 
their  telescopic  sights,  till  they  examine  and  rectity  them  anew;  in  whidi 
examination  there  are  various  ways,  and  much  room  for  mistake,  however  care- 
fully it  may  be  done.  And  indeed  I  cannot  understand  how  this  eKaminatidii 
can  be  performetl,  in  azitnuthal  quadrants,  octants,  and  sextants,  at  all  times, 
witii  convenience,  and  without  much  loss  of  time. 

There  aie  some  also  I  see,  among,  whom  is  Mr.  Flamsteed,  who  have  under, 
taken  to  give  judgment  on  my  observations,  whatever  they  may  be,  before  they 
have  examined  or  seen  them.  lam  npt  given  to  a  vain  boasting  of  my  ownaf&irs, 
Dor  did  ever  imagine,  that  in  this  attempt  at  the  restitution  of  tlie  fixed  stars, 
knowing  my  own  weakness  that  !  should  be  perfect  in  every  tluug.  But  this  I 
am  convniccd  of,  that  it  I  bad  undertaken  the  bumness  by  means  of  telescopic 
sights,  I  must  not  only  have  wasted  many  years  in  fruitless  examinations,  but  I 
should  doubtless  have  been  disappointed  of  my  hopes,- and  that  on  various  ac- 
counts, not  necessary  here  to  mention.  Hence  I  congratulate  witli  myself,  that 
I  never  could  adopt  that  opinion,  but  that  whatever  by  God's  help  I  liave  per- 
formed, it  has  been  done  after  my  own  mauner :  but  when  we  shall  have  ob- 
servations made  in  both  ways,  continued  for  a  series  of  20  or  30  years,  that  i;s, 
as  well  those  that  may  be  made  with  telescopic  sights,  as  those  derived  from  the 
heavens  by  our  plain  sights ;  the  matter  mil  then  be  brought  to  a  fitir  trial,  la 

Kepler  vu  doabOeis  a  geniu*  of  the  fiist  tank,  and  pmsessed  a  pure  and  rigid  inatliematical  tt»te. 
H«  made  tome  spteodid  discoveries}  particularly  the  true  laws  of  the  plauetary  motions ,  vi:.  iliiit 
t!x>v  tnove  in  ellipses  about  die  sun,  describiog  equal  areas  in  equal  dmes }  and  OxA  tbeir  perinds  :iiul 
iltstauoes  are  all  regulated  hy  one  general  la«*«  the  squares  of  tbe  fonner  being  ahvaj-s  prbpurtioaal  lo 
the  cubes  of  the  laUer :  laws  however  which  be  ^scovered.  Dot  a  priorij  hy  philosopbical  reasoning!, 
but  by  ti^iciiig  out  and  compaiing  tbeir  motuxis  as  lecoided  to  tbe  Qbserrations  of  Tf  cho it  bciir; 
rescn-cd  fur  Uic  imomtttl  Newton  to  demonstrate  the  troth  and  iocUtpeiuable  condidonof  tUo:>«.-  kw^ 
K^er  liad  some  idea  of  the  snn'a  Mstraining  influeDce  over  tbe  plaueu,  whlcli  he  judged  to  be  on 
attrad'ion  of  a  mAgiiet'ical  nature.  He  was  addicted  to  judicial  astrology,  and  sonetimM  even  fjncied 
that  tl^c  enrth  nncl  si.iv  were  animated  beings.  Kepler's  writhigs  and  irorks  were  very  rolnminom,  aM 
soinc  of  them  vtry  leaned.  Among  them,  h  one  on  the  gauging  of  wine  casks,  said  to  liave  nn 
origin  lilnTiiral  enough,  being  occasioned  bjr  a  quarrel  he  had  with  an  excise  orlcer,  whom  he  .!C- 
cuicd  ot  ait  erroneous  cilifUdte  in  gauging  tbe  wine  vessels  u«ed  oa  occa&ioa  oi  ha  weddtog  diaiwr. 

ss 
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the  mean  time  let  every  one  enjoy  hts  own  optaion,  and  proceed  in  his  own 
way,* 

Oh  Kepkrs  Manuscripts. 

As  to  the  manuscripts  of  the  celebrated  Kepler,  which  ymi  enquire  after,  I 
purchased  them  all  from  his  representatives  for  a  certain  sul^),  as  well  of  those 
that  have  been  published,  an  Iho&e  that,  have  never  yet  b^n  published  j  among 
which  are  a  great  many  letters  that  passed  between  him  and  other  celebrated 
persona.  Among  these  MSS.  are  found  several  well  deserving  to  be  published, 
not  only  many  letters,  but  some  works  also,  among  which  is  his  Hipparchus, 
which,  though  not  quite  digested,  miE:ht"  he  easily  put  in  suffi'-icnt  ordci-  for 
that  purpose.  1  have  also  his  MS.  chronology.  But  I  do  not  iliid  a  written 
account  of  his  lite ;  though  there  are  numerous  facts  and  traits,  from  which  a 
dear  account  of  it  might  be  given.  But  what  I  possess  of  his  is  contained  in 
the  following  catalogue. 

Then  follows  the  catalogue,  which  is  curious,  but  not  of  any  use  now,  and 
too  long  to  be  copied  here:  especially  as  the  whole  of  those  papers  were  de- 
stroyed at  the  time  of  the  dreadful  fire,  whicii  consumed  the  books  and  observa» 
tory  of  Hevelius,  in  the  year  lO/p. 

An  Account  of  some  Books.       102,  p.  31. 

I.  Johannis  Scheflferi  Lapponia,  &c.  Franow  1673,  in  4to. 

Describing  the  ntuation  of  the  country,  the  climate  and  inhabitants,  thdr 

persons,  manners,  customs,  8cc. 

II.  The  I  rue  Eng;lish  Interest,  or  an  Account  of  the  Chief  National  Im- 
provements ;  in  some  Political  ObservaUons,  demonstrating  an  Infallible  Ad- 
vance of  this  Nation  to  infinite  Wealth  and  Greatness,  Trade  and  Populacy, 
with  Employment  and  Preferment  to  all  Persons.   By  Carcw  Reynel,.  Esq. 

in  8vo.  1674. 

nr.  England's  Improvement  Revived,  In  Husbandly,  and  Trade,  by  Land 
and  Sea,  &c.  By  John  Smith,  Gent,  m  4  to. 

*  III  lb©  filtUI*  number* of  these  Transactions,  wc  siisU  have  cccasion  (■>  iiotxi^  scvrni  ether 
papenontbusobject,  of  die  di0ereace  belweea  plain  and  telescopic  sights^  b/Uevelius,  Houk,  and 
wvenil  other  wtiDoomerei  of  wbicb  abo  a  oooDecled  aoooaot,  pretty  much  at  Iai]Se^  may  be  seen 
in  the  lift  of  Hevelfltf;,  in  Or*  Hatton's  dictiooagy,  vol*  L  page  59^. 
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Oheroations  and  Ejcptriments  m  Vitriol,  by  a  FiU&w  ef  the  Roifol  Society, 

N**  103,  p.  41. 

The  observations  aixl  experiments  set  forth  b  this  paper,  present  notUiug  in 
the  least  de^;rae  interesting  to  modem  chemists  and  minerslogtsts. 

Somelnquiries  and  Suggest  ions  concerning  Salt for  dorm's  fir  Uses;  and  concernlttg 
Sheep:  to  preserve  and  improve  the  Race,  By  Dr,  John  Beat.  N*  103, 
p.  40. 

A  veiy  useless  and  uninteresting  paper. 

An  Account  of  some  Books.    N°  103^  p.  53. 

I.  About  the  Excellency  and  Groutids  of  the  Mcclumca!  H\  pothesis,  somp 
Considerations  oocasiondiy  proposed  to  a  Friendj  by  K.  B.  E.  F.  R.  S.  Lon. 
1674»  in4to. 

A  treatise,  by  Mr.  Boyle,  on  the  importance  and  nature  of  the  mechanical 
philosophy,  or  that  which  consists  in  the  afiections  of  matter  and  motion. 

II.  On  Mr.  John  Smith's  England's  Improvement  received,  in  a  treatise  of 
husbandry  and  trade ;  by  laud  and  <ea  ;  plainly  discovering:  the  several  ways  of 
improving  the  several  sorts  of  waste  and  barren  grounds,  and  of  enriching;  all 
earths,  with  the  natural  quality  of  all  lands;  and  the  several  seeds  and  plants, 
which  naturally  thrive  therein,  observed,  &c.  Together  with  the  manner  of 
planting  all  sorts  of  timber  trees  and  underwoods.  Experienced  in  30  years 
practice. 

m.  Davidis  von  der  Beck,  Mindnni,  Experimenta  et  Meditationes  circa 
Naturalium  Rerum  Priucipu,  &c,  Hamb.  lfl74,  in  Svo.  dedicated  to  the 
Royal  Society. 

A  Continuation  of  the  Discourse  concermng  Vitriol,  begun  in  N<>  103  ;  showing, 
that  Vitriol  is  usually  produced  by  Sulphur,  acting  on,  and  concoagulating  with, 
a  Metal   a  nd  then  making  out,  that  Alum  is  likewise  the  Result  of  the  said 

Sulphur;  asalsoalm.ing,  that  Vitriol  SuJphur,  and  Alum  do  agree  in  the  Saline 
Frincipie;  and  lastly  declaring  the  Nature  <(f  tite  SaU  in  Brimstone,  and 
whence  it  is  derived,   Nf*  104,  p.  66, 

The  chief  ohjcrt  of  this  pnper  is  to  prove  what  is  now  well  understood,  viz. 
that  the  salme  principle,  or  more  properly  the  acid,  obtained  from  vitriol,  siJ- 
phur  and  alum,  is  one  and  the  same.  In  the  concluding  part  of  these  oliserva- 
tions,  it  is  very  erroneoosly^njectored  that  «*  the  saline  principle  of  sulphur 
is  identical  with  common  salt'* 
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jfn  Extract  of  a  Letter  fiym  M.Ifepclkis,  iattli/  written  to  the  Extort  with  a 
Copy  a  Letter  oi  Dr.  JJ'^osmutht  giving  a  large  jlccount  of  a  Newjfstro- 
nomico-C/tro»oIogicai  frork,  now  by  him  preparing.   N"  104,  p.  74. 

In  tht$  tedious  advertisement,  concerning  a  book,  on  chronology,  composed 
by  a  German  author,  there  is  nothing  that  is  worth  preserving  in  this  abridge- 
ment. 

/fccou at  1-1  f  some  Books.    T^  "  km,  p.  78. 

I.  Observations  louctiiuL''  ihe  Torricellian  Fxpcrimcnt,  and  the  various  Solu- 
tions of  the  same,  especuliy  louclnng  the  Weight  and  Jiiasticity  01  the  Air. 
Lon.  1674,  in  8vo* 

A  strange  and  futile  attempt  of  one  of  the  philosophei's  of  the  old  cast,  to 
confirm  tlame  nature's  abhorrence  of  a  vacuum;  and  to  arraign  the  ncwdbc- 
tnnes  of  Mr.  Boyle  and  others,  concerning  the  weight  and  spring  pf  the  air, 
the  pressure  of  fluids  on  fluids,  &rc. 

II.  A  Matiiematical  Coijipeudium,  Collected  out  of  the  Notes  and  Papers  of 
Sir  Jonas  Moore,  by  Nicholas  Stevenson.    I40n.  JO/^,  in  I2m6. 

This  volume  contains  abundance  of  useful  practices  in  arithmetic,  geometry, 
astronomy,  geography,  navigation,  embatteling  and  quartering  of  armies,  for- 
tification, gunnery,  gauging  and  dialling';  explaining  also  the  logarithms  with 
new  indices;  Napier's  rcls ;  making  of  movements,  and  the  application  of  pen- 
dulam?;  uith  tlie  projection  of  thespliere  for  a  universal  dial,  &c. 

lU.  Icones  et  Descriptiones  Rariorum  Plantarum  Sidlise,  Melit^,  Galliae,  et 
Itals,  Auth.  Paulo  Boocone,  Panormitano  Siculo^  ficc.  £.  Theatro  Shel- 
doniano,  1 674. 

This  industrious  and  skilful  botanist,  h  ivin^  spent  many  years  and  much 

labour  in  the  search  after  rare  plants  thr<.iiigh  S;ciK  ,  Itnly,  and  otiier  countries, 
thought  fit  to  publish  part  of  t!;cm  in  Knglatid,  wheic  he  was  himself  not  long 
since,  and  very  generously  Icit  ins  engraven  ^laLcs  and  manuscripts  concerning 
the  same,  to  be  printed,  as  now  they  are,  in  the  splendid  Sheldonian  theatre  at 
Oxford. 

IV.  Navigation  and  Commerce,  their  Original  and  Progress:  containing  a 
succinct  Account  of  Traffic  in  general:  its  Benefit:;  and  Improvements:  of 
Discoveries,  Wars  and  Conflicts  at  Sea,  fi  om  the  Origina!  of  iVavigation '  to 
\Xi\&  day ;  with  special  rt^arcl  to  tiie  i^tigUsh  Nation :  their  sevcr<{l  V^oyage^  and 
Exiieditions  unto  the  beginning  of  our  late  difiisrenoes  with  Holland ;  in  which 
his  Majest/s  Title  to  the  .Pominion  of  the  Sea  is  asserted  against  the  novel  and 
late  Pretenders,   by  J.  Evelyn,  Esq..  F.  R.  5.  printed  1674,  in  6vo.  . 

7  ' 


TOL.  tlX.J 


PHILOSOPHICAL  TlTARSACTIOirV. 


135 


Ejetract  of  M.Huygens*s  Letter,  touching  his  thmights  onMrMook's  Obsenatiottf 
,  fpr  prwving  the  motion  of  the  Earth,  noticed  in  10.1  of  these  Tracts. 
:  ]vr  10$,  p.eo. 

—  The  obsemtions  of  Mr.  Hook  for  finding  out  the  motion  of  the  earth 
are  very  good,  and  of  great  consequence;  but  they  must  be  continued,  to  see 
whether  in  the  course  of  one  or  more  years  the  parallaxes  r^ularly  answer  to 

the  annual  motion  of  the  earth.  To  which  we  alio  shall  contribute  our  labours ; 
and  the  vault  in  our  observatory,  heing'  28  fathoms  deep,  w'ill  m  Um-  be  very 
useful  for  tliat  purpo&e.  This,  if  it  succeed,  will  prove  an  n!inost  ( tiiirc  con- 
viction of  the  anti-copemicans,  since  there  will  icniaiii  for  them  uoiinng  but 
this  ungrounded  subterfuge,  to  say,  that  the  centre  of  the  sphere  of  tlie  fixctl 
stars  continually  changes  its  place  for  an  annual  motion. 

Extract  of  another  Letter  from  Sig.  Cassim,  nhalnis  tn  the  same  Subject,. 

J  05,  p.  go.    Tramhittrdfrom  the  Latin. 

Mr.  Hook  could  not,  in  my  opinion,  in  abetter  method  investigate  the 
parallaxes  of  the  annual  orbit  in  the  fixed  stars;  nor  select  for  that  purpose  a 
titter  star,  on  account  of  it.s  lustre,  its  {>roximtty  to  the  vertex,  and  not  i'nx- 
from  the  pole  of  the  zodiac.  Nor  will  iiis  endeavour  be  useless,  thnu!:!i  it 
ahould  turn  out  diftrent  {yom  what  is  required  by  the  parallax.— Indotd  our 
observations  could  not  hitherto  show  any  thing  of  this  kind  distinctly,  allbougli 
in  the  meiidian  altitudes  of  the  fixed  stars,  at  various  times  of  the  year,  we 
should  have  detected  other  difference^  than  those  which  follow  from  tlie  pre- 
cession  of  the  equiriuxts  for  advancmg  the  stnrs. — We  have  a  pit  in  the  ob- 
servatory ready  prepared  for  diis  purpose,  through  wliicb  the  heavens  may  be 
viiewed,  and  useful  observations  made,  &c. 

Observations  concenting  the  Comet  seen  in  Brasit,  March  1 668,  by  P.  rakntine 
Estancel,  a  Jesuit,  andprintedat  Rome,in  thegthltalianGiornatedeLetterati 
Sept.  31,  1673.    N**  J05,  p.  gu  ' 

This  is  the  same  Comet  as  that  noticed  in  N**  35  of  these  Tracts.  There  has 
not  been  a  phenomenon  tliis  grefit  while,  of  \^  hich  before  this,  we  have  had  ob- 
servat-ions  from  all  parts  of  the  world.  Those  from  Europe  and  Asia  maybe 
seen  in  our  3d  and  4th  61010.-110.  Now  I  have  received  those  of  Amei  ica,. 
made  in  the  city  of  St.  Salvador,  in  tlie  southern  latitude  of  12  deg.  47  min! 
Likewise  the  Jesuit  P.  Retro  Susarte,  rector  of  Macao,  in  the  East  Indies^ 
writes  to  have  seen  the  same  all  along  the  coast  of  Bona  Speranza.   As  to  the 
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Biasilian  observations,  on  the  5th  of  March  l6d8  (N.  S.),  at  7  o'clock  at  night. 
Father  Estaucel  hegaxk  to  see  this  comet  a  little  above  the  horizon,  from  vrtst 
to  east>$outh-east.  At  the  very  beginning  it  appeared  in  its  greatest  bulk,  and 
with  extraordinary  brightness,  whereas  usually  they  at  first  appear  small,  and 
then  gradually  increase.  The  beginning  of  its  tail  was  a  little  under  the  two 
lucid  stars,  the  I5th  ifith,  of  the  Whale's  back,  over  whicli  it  then  pas>^fd, 
the  w1h)1p  Irn^-tl)  b(i''n^- about  23  degrees.  The  g!f)l)C  or  hoa;!  of  it  was  so  suk^II 
and  thin,  that  very  few  could  discern  it  ^Y^tk  the  naked  eyci  and  the  fuLlier 
needed  a  telescope  to  see  it  well.  *  The  fth  of  March,  the  former  brightness 
was  some^vhat  less,  and  become  so  thin,  that  the  eye  could  easily  see  the  stars 
that  were  behind  it.  I^he  8th,  there  were  discovered  more  fixed  stars  behind 
the  Clievelure;  from  t^e  8tb,  lOlh  and  llth  day,  until  it  came  to  the  little 
Hare  and  fo  Eridann':,'  certnin  small  star*,  beino;  in  th^t  celesttal  river,  likewise 
appeared  tliriniG;h  it.  Xhe  tai!  w  is  aKv;iys  direct!)'  opposite  to  the  sun.  As  tO 
the  colour  ot  this  comet,  it  was  at  ludi  very  splendid,  and  its  rays  were  reflected 
from  the  sea  to  the  shore,  where  the  observers  stood.  But  this  brightness  lasted 
only  for  three  days,  after  which  it  considerably  decreased.  But  what  seemed 
remarkable  was,  that  having  lost  80  much  of  its  light,  yet  its  bulk  was  not 
diminished,  but  continued  rather  increasing  till  the  comet  disappeared* 

Directions  Jor  Ta/whig  Leather*  according  (0  the  Nea>  Irvctntwn  oj  the  Hon* 
Char  la  Hauard  of  Noijolk  ;  awl  a  Machine for  beating  and  cutting  the  Mate- 
rials.   N*  105,  p.  93. 

Every  part  of  the  oak-trcc,  of  what  age  or  growth  it  may  be,  and  all  oakcu 
coppice  wood,  of  any  age  or  size,  being  cut  and  procured  in  barking  time,  will 

•  In  ihe  (.inning  of  kailier,  itome  improvements  w-cte  suggested  by  Dr.  Macbride  several  years 
ago,  f  Phil  Tr.iaa.  Vol.  6S).  This  process  has  beeu  further  elucidated  bj  modeoi  chymisis,  and  par- 
ticuJai  ljr  by  M(H)s.  S^iin;  and  it  now  appears  that  tl>e  changes  produced  on  bides,  in  the  operation 
of  twning.  3re  owing  to  the  combinrition  of  a  peculiar  substance,  called  tanniD,  (present  in  oak-bark, 
galls,  A.C.)  wiih  the  glue  or  eelr^fine  of  iLe  skit.,  Tt  b.is  bct'n  .■iuppoicd  by  tho  French  chymist 
flbovetnenl)(«Detl,  Uiat  ihe  gallic  acid  (abo  prc»U)t  in  li^io^e  at^uiogcut  vegetable  &ub»Unce6)^  hiwcou- 
nderable  influence  in  promoting  this  process ;  but  from  the  recent  experiments  of  Mr.  Davy,  (Phil. 
Trans,  lor  the  present  yenr,  1S03),  it  may  be  inferred  (hat  tliis  is  nijt  l!»e  case.  One  object  which 
Mr.  Dav/  proptitied  to  hiraiielf  in  his  cjcperiments  was  ta  as^tain,  what  indcevl  had  beett  b^lure 
attempted  by  Mr.  Biggin,  (Phil.  Trans,  for  1799)*  in  the  case  of  the  several  barks  used  by  tanners, 
the  relative  cioantiry  of  tannin  in  certain  astringent  vegetable  substnnces  ;  and  (he  r.  sr. It  shows,  that 
catechu  or  terra  jsponica,  contains  this  principk  in  the  iargiest  proportion.  It  would  appcu,  that  lib 
of  cat4.>chu  is,  fur  the  piirpo»<e  of  tanners,  equal  to  7  or  S  lbs.  of  oak-bark.  As  connected  with  this 
sid^ect,  ^^  e  would  f  url  Ik  r  refer  the  i«ader  to  Mr.  Davy's  obscrvatiuns  00  the  pre])aration  of  skiiis  fur 
liinning,  iiivertvd  in  the  15th  Number  of  tlic  Juuntals  of  tlio  Royal  Imtitotion,  for  tha  present  year 
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tan  all  sorta^of  leather  9$  wdl  at  least  as  bark  alone.  This  material  being  gotten 
in  its  proper  season,  it  must  be  very  well  dried  in  the  sun,  and  more  so  than 
bark ;  then  housed  diy,  and  kopt  dry  for  use ;  and  when  it  is  to  be  used,  the 

greater  wood  maybe  shaved  sma!!,  or  deft  fit  for  the  engine  descrilj^d  below;  ^ 
and  the  smaller  to  be  bruiseti  and  r nt  small  by  th?  s.ime  enp-inp:  whirh  done, 
it  must  again  be  dried  very  well  on  a  kiin,  and  lIilh  ground,  as  Uinners  usually 
do  their  bark.  Such  wood  as  is  to  be  used  presently  after  getting  it,  will  re- 
quire the  more  drying  on  the  kiln ;  otherwise  it  wili  blacken  and  spoil  all  the 
leather.  Where  oak  is  scarce,  thorns  may  indiilerenlly  well  supply  it$  place. 
Birch  prepared  and  vised  instead  of  oak,  is  very  fit  for  soal-lentlK^r.  As  thc^e 
ingredients  wit!  tan  better  than  bark  alone,  and  that  with  far  Ic-s  chr.rgc  ;  so 
may  this  inveution  save  the  fL'Uing  of  timber  when  the  sap  is  ep  ;  wlnc'u  cause* 
the  ouuide  of  the  trees  to  rot  and  grow  worm-eaten  j  whereas,  if  the  trees  hod 
been  felled  in  winter,  when  the  sap  was  down,  they  would  have  been  almost  all 
heart,  as  they  call  it,  and  not  so  subject  to  worms.  Besides,  this  invention 
will  greatly  improve  the  value  of  underwoods. 

The  Ikscription  of  the  K/tginc  al/ott  mou io/ied^  Jor  Beating  and  Cuit  'uig  the 

Materials  cfTanmng. 

Tliis  machine  is  represented  in  pi.  6,  %.  4,  5,  6.  It  consists  of  a  long  square 
wooden  block,  and  of  some  pieces  of  iron,  to  be  fastened  on  it  and  used  about 
it,  vis,  an  anvil,  a  hammer,  an  iron  holding  the  wood  to  be  bruised  and  cut, 
and  a  knife  to  rnt  the  S,ime.    Onk  or  dm  is  accounted  best  for  the  said  block, 

the  dimensions  whcrcnr  nrc  tb,cse  :  AB,  in  fip.  4,  the  Ic  iiLjt'i  L;f  i!;c  I'rtck,  about 
4  feet.  CD.  the  breadili  thereof,  15  or  10  uiclies.  EF,  tlie  uepUi,  8  or  10 
inches.  The  iron  pieces  are :  GHIK,  in  fig.  4,  a  square  cavity  to  receive  a 
plate  of  iron,  serving  for  an  anvil,  to  beat  and  bruise  the  tanning  materials  on ; 
\vh\d\  is  to  be  about  4  inches  deep,  Q  inches  broad,  and  12  inches  lonr^. 
LMNO,  in  fig.  Ay  the  iron  f_r  chspin;::  and  holding  fast  the  materials,  to  be 
bruised  and  cut;  wliich  must  iie  across  tlio  cneino,  about  th<»  middle  ol  the  said 
piece  of  Liuiber  ;  and  it  may  be  about  3  tndies  broad.  P,  Q  are  two  hooks  at 
one  end  of  it ;  which  are  turned  upwards,  aivl  must  be  hooked  into  the  loops  of 
the  two  hinges  that  are  let  in  and  fastened  to  the  sides  of  the  engine  RS,  in  such 
manner,  that  this  dasping  piece  mny  have  liberty  to  be  a  little  raised,  for  putting 
the  tanning;  mnterials  under  it.  At  the  other  side  T,  in  fig,  i-  a  single  hook, 
likewise  turned  upward,  to  hang  a  wcig^ht  upon,  whilst  the  stnlf  is  brui^in-:':  on 
the  anvil,  or  cutting  by  the  knife.  The  button,  in  fig.  4,  server  to  take  up 
this  piece  by :  aaaa,  on  the  other  side  of  the  block,  in  fig.  5,  are  the  places  for 
the  four  feet  to  set  this  engine  upon,  which  are  to  be  of  a  convenient  height  to 
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work  on  it:  b  Ihe  hammer,  in  fig.  6,  for  beating  and  bruising  the  stuff  j  whtdi 
may  be  of  6  pounds  weight,  and  have  the  head  about  3  inches  square,  to  work 
with  both  hands;  but  to  v.  ork  with  one  hand,  or  for  a  youtti  to  use,  let  it  be 
of  about  3  pounds  weight,  and  the  head  abc  ui  '2  inches  square.  The  surface  of 
one  end  of  these  hammers  is  best  to  be  smootli  i  but  tliat  of  the  other  dented, 
jthe  bettcj  to  enter  iuto  the  stuff  for  the  greater  dispatch.  They  arc  to  be  well 
steeled  at  both  ends.  Tlie  handles  of  these  hammers  may  be  about  a  foot  long ; 
the  larger  ought  to  be  somewhat  longer,  ed  Is  the  knife  in.fig.  4,  to  cut  the 
bruised  stuff;  which  must  be  8  or  9  inches  broad,  and  near  as  much  in  depth, 
made  like  a  tobr.cco-knife,  with  a  handle  to  work.  This  knife  must  be  fn?t<  ncd 
to  tlie  block  at  the  two  (ippositc  sides  that  are  to  be  hollowed  by  ;,t\vo  grooves, 
efgh  in  %.  5,  and  ikin.  m  rig.  4 ;  and  this  fastening  is  to  be  performed  by 
two  pieces  of  iron,  to  be  fitted  in  the  said  groov  es,  to  hold  and  guide  the  knife 
in  working;  the  one  piece  nopq,  in  fig.  4,  is  to  be  fastened  to  the  end  of  the 
knife  c  by  a  pin  r,  passing  through  three  holes ;  and  this  end  is  to  be  screwed 
into  the  groove  efgk  in  fig  5,  by  a  couple  of  screw-pins ;  the  other  piece 
stuxyz  in  fi^r-  4,  being  forked,  to  receive  the  other  end  of  the  knifed;  and 
tlic  solid  square  part  thereof,  ikhn,  is  to  be  fastened  in  the  groove  under  it,  by 
two  iron  plates  ««,  if,  under  which  it  must  run  in  the  said  groove,  so  as  that  it 
may  be  slipped  out  from  under  it,  and  laid  by,  when  the  machine  is  not  used ; 
when  also  the  piece  at  the  other  end  may  be  unscrewed  and  laid  up 

The  two  long  squares  on  one  end  of  tlie  blnrk,  in  fig.  4,  viz.  5,  6,  7,  8,  are 
two  iron-pIatc"  to  be  fastened  wdere  tlie  knife,  moving  in  a  fit  cavity,  is  to 
cut  the  bruised  siutf  between  thetn.  And  of  tliei.e  plates,  that  which  lies  next 
the  end,  is  to  be  laid  a  little  lower,  the  block  bdng  there  pared  accordingly,  so 
that  the  stuff  may  fall  off  from  the  end  of  the  machine  the  quicker,  as  your  left 
hand  furnishes  the  knife  with  the  bruised  materials,  whilst  tlie  right  hand  is 
cutting  them.  Let  the  hollow  place,  where  the  knife  cuts,  be  as  near  as  may 
be,  so  hT<re  only,  tliat  the  knife  may  easily  fall  and  rise;  and  let  the  block  be 
hollowed  under  the  cutting  hole,  and  sloped  ofi  at  that  end,  for  the  gtuit  to  fail 
off  as  it  is  cut  by  the  knife. 

A  further  Consideration  on  Snails.   By  Mr.  Martin  lister.       105,  p.  96* 

I  herewith  send  you  the  first  part  of  our  tables  of  snuls,  and  some  queries 
upon  that  subject;  also  the  lively  figure  of  each  shell  for  illustration,  done  by 

"Mr.  Lodge.  I  reserve  by  me  the  sj^a-f^hells  arid  rork-  stones.  Apain,  in  that 
purl  of  the  tables,  \n.i  h.ive  tVum  ine,  autliors  are  very  little  eoncerncd  :  in  the 
Other,  of  sce-sbells  and  stone-hke  shells,  there  are  many  authors,  which  are  to 
be  consuhed  and  taken  in,  if  possibly  we  can  understand  them,  treating  of  the 
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same  species.    As  for  roclc-sheiis  in  particular,  they  oome  in  to  me  in  greater 

numbers,  than  I  could  ever  have  imagined.  And  I  can  assure  you,  thit  of  near 
30  s{)ecie^5,  I  have  HOW  by  me,  found  in  fhi^  rounty  alone,  not  anv  one  can  be 
san>plc(J  by  any  sea,  fresh-water,  or  lanu-biiaii,  that  I  have  or  ever  saw.  So 
that  you  see  I  have  atiil  good  reason  to  doubt  of  their  original,  besides  many 
other  arguments  that  my  observations  about  fbasils  afford^  and  which  you  may 
possibly  one  day  se&  And  that  there  are  the  elegant  representations  of  even 
bivalve-shells,  which  never  owed  their  original  to  any  animal,  I  can  demon- 
strate ;  and  think  none,  that  have  considered  the  thing  with  me,  vet  have 
denied.  But  whether  all  be  so  or  no,  I  choose  this  znetiiod  as  the  most  con- 
vincing, viz.  to  give  a  comparative  view. 

Some  General  Queries  concerning  Land  and  Fresh  fTater  Snails, 

1.  Whether  there  are  other  sliell-snails  at  land  than  turbinate  ? — 2,  Whether 
this  kind  of  insect  are  truly  androgyna,  and  equally  participate  of  both  sexes,  as 
Mr.  Ray  first  observed ;  and  whether  both  of  them  which  shall  be  found  in  the 
act  of  venery,  do  accordingly  spawn,  or  lay  those  perfectly  round  and  clear 

eggs,  so  frequently  to  be  met  within  the  surface  of  the  earth  and  in  the  water 
too;  and  the  circumstances  of  those  eggs  hatching: — 3.  Whether  the  way  of 
fattening  snails,  iii  use  among  the  Romans,  that  is,  to  make  little  paved 
places  encircled  with  water,  be  not  also  very  expedient  in  oider  to  tlie  true 
noting  the  manner  of  their  generation  ?— 4.  What  light  the  anatomy  of  this 
kind  of  insect  may  give  to  the  rest  ? — 5.  Whether  the  black  spots,  observable 
in  the  horns  of  some  snails,  nre  eyes  as  some  authors  affirm,  and  not  rather 
parts  equivalent  to  the  antennae  of  other  insects;  as  the  flat  and  exceeding;  thin 
shape,  also  the  branched  horns,  in  other  species  of  snails  seem  to  confirm  ?— . 
6.  Whether  the  coccinea  sanies,  which  some  ut  our  water-snails  fre^y  and 
plentifully  jdeld,  be  not  a  saliva,  rather  tlian  an  extravasated  blood.   The  like 
may  be  thought  of  the  juice  of  the  purple-fish,  now  out  of  use,  since  the  great 
plenty  of  cochineal  ?— 7.  In  what  sort  of  snails  are  the  stones  mentioned  by  the 
ancients,  to  be  found  ?  And  whether  they  are  not  to  be  found  (in  such  as  yield 
them)  at  certain  liujes  of  the  year  ?  And  whetlicr  they  are  a  cure  for  a  quartan ; 
ar  what  other  real  virtues  they  have  ? — ^8  What  medicinal  virtues  snails  may 

1.  ProbaUjnot. 

8.  Eflch  iikUvidiuil  appean  to  be  truly  androgynotis,  aud  it  is  prottable  that  each  deposits  the  tmt 
here  tneotioned. 
5.  Uncertain. 

8.  Common  smiU  have  long  been  considered  asreftoratire  in  hectic  cajes,  and  the  Iai|;er  snail  or 

pomatia  particuLirly  so. 
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Uwe,  as  restorative  toliectic  persons:  and  what  credit  the  Romans  may  deserve 

deeming  them,  especially  the  neck?  of  them  highly  venereal ;  Celsus  also  par- 
ticuuiilv  rr>ivi:ijLiiiliiiL;  them  to  be  bom  succi  and  6l(;!iidcho  aptas. — •o.  Also  in- 
quire cxaiceniuig  Uie  mechanical  uses  of  the  saliva  of  these  uiiiniaii>,  as  in  dying, 
whitening  of  wax,  hair,  &c. 

N.  B.  The  figures  are  numbered  and  explained  by  the  tables.  The  figures  of 
the  naked  snails  are  omitted  in  this  specimen,  being  not  mutei  iai  to  that  part  of 
the  de^^gn,  which  is,  (v.hcu  t!ie  other  pnrts  of  these  tables  arc  finished,)  to 
give  the  reader  an  exact  view  oi  animal-shells,  as  well  as  of  fossils  figured 
like  shells,  whereby  he  will  be  best  able  to  judge,  what  lo  tiiwJc  of  their 
original. 

A  Table  of  English  Snails  of  the  Land,  River,  and  Sea  Species  zoUh  their  Figures, 

SeePktesu   N'jos,  p.  99. 

Cocblee 

TiRAESTRBt — testis  Sntectc,  turbtoatae, 
hrtxiorejgura,  N*V. 

1.  Cochlea  cinerea  maxima  eduiit,  cujiu  os  opercalo  gypMO  per  byemetn  tegitur, 
Harfordiensis. 

5.  Codilea  cincrea  tt  leritSr  raftioem,  striata,  opeiculo  tegiaoeo  cocUeato 

dooata. 

9«  0>cblea  et  colore  el  taicus  muha  vanetate  Indeiis. 

4.  Cochlea  subflava,  maculata^  atque  unica  hacat  castand  eologria  per  mediitlD 

anfract*lg  insignlta. 

6.  Coclika  vulgaris  major,  hortcnsis,  nucukta  ©t  foscidta. 
tcn^ior«,figvr4 

ad  rinistian)  mnvoints",  IV. 

6.  BucciDum  exiguura  subriavuro,  laucrime  obtttso,  sive  figura  cylindricd, 

7.  Buccinam  alteram  exiguum  in  Musco  degens,  5  anfiractuum,  mociOM  acalo« 

8.  Buccnmm  rupium  majusculutu,  senis  orbibus  protractutn. 

9.  Buccinum  parvmi  siits  tfocUilu»  tyivaticus  agri  LidcolDieiuis.' 
addextram,  IL 

10.  Buccinum  pullum,  ore  compresso,  circildr  denis  spiris  fastigialutn. 

11.  fiuccioutii  alt«nun  p«Uut:KluiD,  anbdarum^  iotra  seoM  Seti  orbes  macro* 

natuDi. 
eomprtfsttj  N°  II. 

12.  Cochlea  crnefea,  fasciala,  Ericetoroiu. 

15.  Cochlea  altera,  pnlla,  sjrlvaticai,  spirn  in  adem  depreisis. 
TanaiSTRM  ii»d«,  limaces  dict»  quibcadam,  H"  III. 

14.  Umax  doeitiu*  rooMiniis,  ■itniUjs  ct  mirplnt  i?.    tnpiUo  five  CVUCUlo  imigoi^ 
loco  Craoii,  donaliu,  locii  udi*  tt  utubioMs  degeos,. 
FLOVIATltCStorlrinataK.  cochleae,  N*  I. 

i  -i.  T  ;rr.n'  !noieu>  alter,  porvus,  UDicolor,  pratenfia. 

16.  Lanax  atcr. 

17.  Cochlea  Aaciata,  «tte  ad  amwaiin  lotuado. 
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Buccincj  N*  .V. 

18.  Bucdnom  Unnm,  pdloddam,  intra  Ires  spitu  tennlnataim. 

iS,  Bucc-nuin  aU'^rum  majw,  pdulo  ofascarios^  peUoddom  tameaj  4  Sjriranun, 

mucroDC  acutlssimo. 

50.  Buocioum  liiscam,  5  SpiianuD  ptenamm,  nraciooe  saepiiit  mntikto  6b. 

hisoquf.  , 

51.  Bucciuum  subflavuin  alierum,  5  SpiranuDj  atque  opercuio  tenui  et  peUacido, 
testaceo  i^unen  cochleatoqQe  iooatum. 

S8.  Buccianin  loogum  aax  *pirafttm,  in  tenue  acomen  «x  aniplusiQi  basi  mucro- 
natam. 

Conpreiid  tetti,  ,cciccuiti  iundeotes^  N«  111. 

23,  Cochlea  puUa>  ex  utraque  parte  circa  umUlicuin  cava. 

9*.  CorMo.i  altera  pnrtc  plena,'  i-t  lirr.ho  i^-nata,  4  drcurnvnl'ilinnom. 
95.  Cochka  minor,  alt«fA  parte  plaaa,  tioe  limbo,  i  circiuarolutiooam. 

fiivalvK,  N«  II. 

S6.  Musf^ulus,  parvus,  subflavua,  testi peUoddi,  piai  magiuludine,  paliutris. 
i7.  Miucuiitt  alter,  fluaioum  maximus,  tobviridii. . 

Maxima,  kc. 

A  Relation  written  to  tJte  EdUor  from  a  Person  of  re  at  rerantuin  Germany, 
cono^fung  mi  aged  IVoman  ^  bo  Year«,  giving  suck  to  /ler  Grandchild,  &c. 
105y     100.  ... 

I  cannot  but  impart  unto  you  something  which  lately  happened  in  my  iamil)-, 
which  is,  that  having  taken,  two  months  ago  a  nuree  for  my  little  girl,  since 
dead ;  the  boy  of  that  nurse  having  been  on  that  occasion  weaned,  did  by  re- 
peated sucking  the  breasts  pf  his  grandmother,  a  woman  of  three  score  years  of 
age,  cause  siich  a  oomniption  in  her,  that  abundance  of  milk  ran  to  her  breasts 
for  a  sufficient  nourishment  to  the  ?aid  weaned  bny,  whom  also  my  nurse,  his 
motiier,  after  she  returned  home  upon  the-  death  of  my  girl,  now  again  gives 
suck,  to,  though  her  breasts  had  been  for  some  weeks  dried  up. 

So  far  this  relation :  which  as  it  can  be  confirmed  by  many  other  like  lustories 
given  by  very  credible  persons,  so  I  shall  here  second  it  but  with  one  only,  re- 
corded  by  the  learned  Diemerbroeck  in  the  second  book  of  his  Anatome  cor- 
poris humani,  cap.  2,  page  408  ;  of  which  book  an  account  is  given  at  the  end 
of  this  very  tract.  The  relation  is  ns  follows:  At  Vtana,  r;  town  very  near  us, 
some  years  ago,  a  poor  woman,  living  before  the  town  i^ato,  and  being  brought 
to  bed  of  a  fine  boy  not  long  after  the  death  of  her  husband,  and  dyin?  pre- 
eently  after  her  defivery,  feft  her  child  behind  her  in  good  health  j  but  leaving 
nothing  to  keep  a  nurse  to  give  the  child  suck,  the  grandmother  of  the  babe 
being  yet  living,  a  woman  of  66  years  of  age,  but  very  poor  also,  and  not  able 
to  pay  a  nurse,  out  of  ^reat  pity  to  the  poor  child,  attempted  though  at  that 
«ge,  to  give  it  sack  herself;  in  which  lindertaking  she  succeeded  so  well,  that 
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having  out  of  her  great  commiseration  put  her  crying  grandchild  several  time* 
to  her  breasts  to  suck,  these  bi^asts  did  from  tiiat  old  woman's  strong  imagina- 
tion Mc!  vehement  desire  to  give  suck  to  this  child,  brc^in  to  yield  milk,  and 
contintoed  so  to  do  with  that  plmity,  that  it  was  sufficient  to  teed  the  child,  so 
that  It  hardly  needed  any  oilier  food  i  which  all  that  saw  it  much  wondered  at, 
and  which  can  be  attested  by  many  credible  citizens  of  the  said  town. 

As  this  author  alleges  this  example  to  fortify  his  opinion  concerning  the 
cause  that  impels  the  chyle  to  the  breasts,  which  he  tdies  to  be  the  mother*8 
or  nurse's  strong  imagination  and  pr^s-^ion  to  give  surk  ;  so  he  adds  another,  for 
the  same  purpose,  known  to  hinisi  If,  and  li.ipponing;  in  his  own  family,  which 
is  I  that  a  little  boy  of  his,  having  been  suckled  ibi  a  wluie  by  liis  own  mother, 
the  author's  wife,  but  being  fallen  very  sick,  and  for  great  weakness  unable  to 
suck  any  more  for  6  or  7  weeks,  and  consequently  given  over  for  dead ;  the 
mother,  having  cast  off  all  hopes  of  giving  it  any  further  suck,  let  ho-  milk  dry 
up.  But  the  child  by  great  care  recovering  so  far  as  to  be  able  to  iuck  again,  and 
being  pot  to  a  hired  nurse,  alter  ihe  nnjllier's  breasts  were  dried  up,  and  this 
nurse  not  using  the  child  well,  tiic  mother  out  of  great  compassion  to  her  child, 
did,  about  the  end  of  the  ninth  month  from  the  time  of  her  being  brought  to  bed, 
take  the  babe  to  hersdf  again,  and,  whilst  another  nurse  >vas  sought  after,  with 
a  thousand  embraces  she  passionately  wished  and  desired,  she  might  have  a  full 
breast  to  give  sock  again  herielf.  A  nurse  being  found  the  same  day,  and  the 
child  put  to  her  breasts,  the  wife  ot  oar  aiitlior  tound  at  night,  from  her  strong 
imagination  and  passion  (says  he,)  tliat  her  breasts,  thougli  not  stroaked  by  her, 
nor  sucked  by  the  child,  swelled  again,  after  they  had  for  eight  whole  months 
been  quite  dried  up,  and  they  yielded  so  much  good  milk,  that,  if  the  new 
nurse  had  not  been  hired,  she  could  have  given  plentiful  suck  to  the  boy  lier- 
self. 

An  Account  of  Two  B&^f.    N**  105,  p.  lo!. 

I.  Tractatus  quinque  Physioo-Medici,  de  Sale-Nitro,  ei  Spiriiu  Nitro-Aereo ; 
de  Respiratione ;  de  Respiratione  Foetus  in  Utero  et  Ovo :  de  Motu  Musculari 
et  Spiritibus  Animalibus ;  de  Rachitide :  auth.  Job.  Mayow,  LL.  D.  et  M.  D. 
&c.  Oxon.  h  Theat.  Sheld.  l674,  in  8vo. 

The  first  part  of  this  book  treats  of  nitre,  and  the  nitro-aerinl  spirit,  premising 
n  history  of  nitre:  eoncerning  which  it  teaches,  what  are  its  component  jj.irts; 
how  it  Is  produced  in  the  earth ;  what  the  air  contributes  to  its  generation,  and 
what  tiie  earth. 

Having  delivered  the  constituent  principles  of  nitre  in  general,  the  author 
treats  in  particular  of  the  add  spirit  of  nitre;  affirming  it  to  be  produced  partly 
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by  the  air,  and  partly  by  a  terrestrial  matter.   Where  he  refers  the  reader  to 

those  Boylean  experiments,*  which  make  it  out,  that  the  air  furnishes  something 
that  h  necessary  to  produce  flame :  which  tlone,  he  teaches,  that  in  nitre  there 
exist  igneous  particles  of  the  air,  which  constitute. its  most  active  part,  and  hy 
which  the  flame  of  kindied  nitre  is  produced,  without  any  sulphur,  winch  sub- 
stance he  will  not  at  all  admit  to  be  found  in  pure  nitre,  being  of  opinion,  that 
the  deflagration  of  nitre  is  made,  not  by  any  sulphureous  parts  of  its  own,  but 
by  those  fiery  a i rial  parts,  put  into  a  very  quick  motion.   Concluding  upon  the 
whole,  that  the  aerial  parts  of  nitre  are  nothing  else  but  the  igneo  aerial  parti- 
cles thereof,  r^juisite  to  make  liame,  and  that  this  aerial  part  of  nitre  is  lodged 
in  the  acid  ^irit  of  the  same,  and  not  in  the  fixed  salt,  which  acid  spirit,  in  his 
opinion,  is  compounded,  of  a  terrene  matter,  that  is  flexile  and  humid,  and  of 
ethereal  corpuscles,  that  are  ri^d,  dry,  active  and  igneous,  proceeding  from  the 
air.   And  the  igneous  particles,  conceived  by  him  to  be  common  to  nitre  and 
air,  he  calls  nitro-aerial,  from  whence  the  spirit  of  nitre  derives  its  caustic  and 
corrosive  nature,  which  he  calls  a  potential  t1re,  and  from  whence  he  thinks 
also  that  the  form  of  fire  chiefly,  it  not  wholly,  depends.    Now,  forasmuch  as 
this  nitro^rial  igneous  spirit  re^s  in  the  acid  spirit  of  nitre,  he  thence  infers 
that  that  nitro^erial  spirit  is  of  a  nitro>saIine  nature,  obtaining  rather  the 
natare  of  an  acid  than  fixed  salt. 

Tliese  things  being'  thus  by  our  author  pre-snpposed,  he  descends  to  the  expli- 
cation of  tlie  nature  of  fire,  and  makes  its  form  and  essence  principally  to  depend 
oa  the  said  nitro-acnal  spirit  put  into  motion;  rejecting  the  opinion  of  iliose, 
that  will  have  fire  producible  by  the  subtile  and  briskly  moved  parts  of  any  mat- 
ter, and  declaring  on  this  occasion  his  dissent  from  those  philosophers,  that 
deduce  all  effects  of  nature  from  the  same  uniform  matter,  and  the  various  mo- 
difications thereof  ;-f>  which  he  thinks  mconsistent  with  the  phasnomena  of  fire 
not  at  all,  \n  his  opinion,  producible  but  by  a  certain  determinate  kind  of  partis 
cles,  such  as  he  calls  nitro-acnal.  This  iie  endeavours  to  prove  by  divers  expe* 
riments. 

Having  done  with  the  aerial  part  of  the  spirit  of  nitre,  he  proceeds  to  its  ter- 

♦  Sec  Mr.  Roylp's  «-xrrl!cn(  'I'raris,  prlniml  .inno  lG72,  in  toudoa,  the  first  of  which  containt 
flew  ej^periracnts  touching  die  relation  between  flame  and  aii:,  and  aboul  expiosiotia  j  where  mtotur 
nuHiijr  other  things,  if  evinced  dM  efficaqr  of  the  air  in  the  piodoction  of  Anne,  emi  without  any 

actually  flaming  or  biimin^  body  ;  .intUvhor.- al^o  tlie  or/rioii:,  iLadci  w!ll  nifvi  «  itli    full  and  »-eiy 

iDstnictive  account  of  thoi«  experimeou,  which  this  author  here  gLmce*  at.  HiM  by  Mr.  OldeQ'^ 

burg. 

+  ComiMn  herewith  the  cnnsMefafione     the  Hon.  iMr.  R  Boyle,  about  the  excdIeDcy  90A 
ground*  of  the  luccbaDical  li^pocht^ie.— Note  by  Mr.  Oldeuburg. 
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rcstrial  and  acid  patt^  a»d  labours  to  show,  how  the  spirit  of  nitre  is  produced  iu 
the  earth.  For  the  better  understanding  whereof,  he  premises  something  con* 
<     .ing  the  spirit  of  sulphur  and  other  acid  liquors;  teaching,  that  that  8{»rit 

do.'^  not  exist  in  sulphur  before  deflagration  or  the  operation  of  the  fire;  and 
artirmiiig-,  that,  as  the  nitro-alrial  spirit  of  the  fire,  by  a  very  brisk  motion  and 
eifcrve*cc-nce,  contending  with  and  acting  upon  the  saiuio-sulphureous  particles, 
does  in  a  very  short  time  comminute  and  render  tluid  the  saline  parts  included 
in  the  sulphureous ;  so  the  same  spirit,  boiling  up  by  a  more  remiss  motion 
with  the  same  salino-sulphureous  parts,  does  in  a  longer  time  turn  Uie  saline 
I>arts  into  an  acid  liquor.  Where  he  takes  occasion  to  discourse,  how  liquors  in 
general  bccotne  acid  by  the  operation  of  the  nitrrMicrial  -spirit ;  ns  also,  wherein 
fermentation  consists,  viz.  in  the  effervescence  of  the  nitro-acrial  particles 
with  the  saliuo-sulpUureous  ones  of  the  liquor. 

According  to  this  author,  sal-nitre  is  made  up  of  a  three-fold  salt ,  whereof 
one,  the  most  active,  deduces  its  origin  from  the  air,  and  is  of  an  ethereal  and 
igneous  nature;  and  this  by  its  architectonical  power  forms  to  itself  out  of  a 
terrestrial  mntter  a  s^^line  vehicle,  whirh,  together  with  the  ig-neous  salt  residing 
in  it,  constitutes  tiie  spirit  .of  nitre;  wliich  as  soon  as  it  is  generated,  falls  to 
working  upon  the  fixed  salts  of  the  earth  brought  to  due  maturity,  and  togetiicr 
with  them  makes  up  the  common  nitre.  From  this  nitro-a<frial  spirit  he  derives 
all  fermentations  tending  both  to  the  production  and  dissolution  of  things. 
From  liie  same  he  deduces  rigidity,  and  particularly  congelation,  and  the  ex- 
jjnnsion  tnade  therein  ;  where  he  e>r,?mines  the  explicntion  given  by  Descartes 
of  ltie  rarefaction  ol  congealed  watrr.  And  r;<;  ho  ni  ikes  rigidity  the  r*tect  of 
that  spiiit,  so  he  would  liave  the  rcaiuution  ol  ngid  and  mtlscted  bodies,  in  which 
-consists  springiness,  to  result  from  the  same.  And  acknowledging,  from  the 
many  Boylean  experiments,*  that  the  air  is  endowed  with  a  considerable  spring, 
he  attempts  to  give  an  account,  whence  that  elastic  power  a i-  es  ;  taking  it 
grmitcfl,  that  the  air  contains  store  of  tho-'e  nitro^nfrial  particles,  that  to  him  are 
absokitely  necessary  to  make  Hre,  of  n'hi.:  li  llip  air  being  exhausted  bv  dt'flnp;ra-  '  " 
tion,  the  tire  must  needs  be  extinguished ;  and  a&sumiug  thereupon,  that  the 
elasticity  of  the  air  proceeds  from  such  aerial  particles  as  maintain  flame ;  having 
found  by  e.Kperiments,  that  air  deprived  of  those  nitro-atirial  fjorts  loses  its 
springy  \  irtue;  which  virtue  he  also  aflirms  to  be  lessened  by  the  respiration  of 
animate,  who,  in  his  opinion,  do  exhaust  out  of  the  air  certain  vital,  and  those 

•  To  he  naet  wid*  in  Mr.  BojrIe'«  pliytioo-meclianical  cxixT.nJcnts  of  tlieycar  l(JfiO,  al  0.vf«rii, 
ojkI  iln:  n.niliiuaiion  of  the  jear  iC>(^<K  Oxford,  where  the  reader  majr  fii>4  »  full  iafurmation  i>t 
V.  boi  our  nuitior  h«-re  declares.— Kote  by  Mr.  Oldenburg. 
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clastic  particles,  iusoinuch  it»t  he  doubts  not  bat  that  something  aerial  abso- 
lutely necessary  to  life,  passes  into  the  blood  of  animals  by  means  of  their  respi- 
ration ;  whose  necessity  therefore  he  cannot  acknowledge  to  arise  from  thence 

only,  thfit  (hereby  and  by  t!ie  moliun  of  the  lun^s  the  mnss  of  blood  m;>y  be 
COtniriiiivitCL!,  as  some  Wavv  nss^rted:  conC!uiliti:i  at  last,  that  fire  ar.cl  \a<j  are 
mamiaiucd  by  the  same  acnal  parts;  and  giving  a  reason,  why  an  amitial  is  able 
to  live  in  a  receiver  a  while  after  a  candle  is  extinguished,  which  is,  tliat,  in  his 
opinion,  there  is  required  a  greater  quantity  of  aerial  particles  to  the  burning 
of  a  candle,  than  the  maintaining  of  life.  Whence  }(  t  I  c  would  by  no  means 
have  it  inferred,  that  thougli  fl;une  and  life  are  maintained  by  the  same  parti- 
cles, therefore  the  mass  of  blood  is  kmdled,  as  some  teach. 

He  iinagiues  that  tlm  nitro-acrial  particles,  from  which  the  spring  of  the 
air  proceeds,  are  lodged  in  the  very  parts  of  the  air,  and  carried  away  from  it 
by  the  burning  of  a  candle,  or  the  respiration  of  animals ;  so  that  those  nitro- 
aerial  and  elastic  parts  that  come  to  fail  are  not  the  air  itself,  but  the  subtilest 
and  the  most  active  part  thereof,  which  being  expelled  by  burning  or  respiration, 
the  air  becomes  effete,  nnd  destitute  of  its  spring.  Moreover  he  considers, 
how  the  air,  when  deprived  of  its  nitro-aerial  parts,  ii>  again  supplied  with 
them?* 

He  aAerwards  proceeds  to  explain  in  what  manner  the  nitro-aerial  spirit  is 
breathed  in  by  animals;  and  how  it  comes  to  lose  in  them  its  elastic  power; 
and  of  what  use  it  is  being  inspired ;  where  he  teaches  that  those  nitro>a«rial 

parts  are  in  animals  as  well  ns  in  vegetables  the  principal  instrument  of  life  nnd 
motion;  and  that  the  fermentation  boLli  of  the  blood  and  the  vegetable  jmce 
ilepends  on  the  same.  ^ 

He  then  inquires,  whether  air  may  be  generated  de  novo,  and,  on  this  occa- 
sion, recites  an  expei'iment,  which  he  says  is  like  to  one  formerly  made  by  Mr. 
Bbyle,  tending  to  prove  the  affirmative  of  the  questi  n.  Concerning  which, 
this  author  is  of  opinion,  that  though  tlie  aura,  produced  by  that  experiment, 
and  by  others  here  reeited,  be  endowed  with  a  no  le^s  ?prini>'  than  the  air  we 
breathe  in ;  yet  it  is  no  true  air^  such  as  contains  vital  and  igneous  parts ;  for  as 
much  as  that  aura,  wherein  he  found  an  animal  and  a  lighted  candle  to  expire, 
was,  he  says,  endowed  with  a  spring  as  well  as  an  unviolated  air,  but  destitute  of 
nitro-aerial  and  vital  parts.  Mean  time,  he  suggests  an  experiment  to  di«:over, 
whether  the  pretended  new  generated  air  be  true  air  indeed  and  fit  to  maintain 

V.  *  In  the  writiqgs  cf  this  ingeniout  phOoiopher,  we  may  eanly  trace,  (ai  we  have  already^  hinted  at 
p.  9$S,  of  the  1st  vol.  of  our  abridgement,)  the  outlines  of  the  modcra  cheid«al  theories  coacenung 
aadWtcation,  combottkm,  and  respiralion.'  Unfortiiiiately  (u  sdeoce,  MBjove  died  at  a  very  earlf 
age^By  nitro^rial  spirit,  he  meaot  ihetane  piindple  which  the  chemists  of  these  days  have  deno> 
mulnbd  oxygen. 
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any  life ;  and  by  that  experiment  determines  tliis  matter  in  the  negative,  lliougU 
he  denies  not  that  there  is  a  great  affinity  betwixt  them. 

After  this,  he  spends  a  chapter  in  discussing  how  fire  is  kindled  and  propa- 
gated, n.ul  in  what  manner  all  fermentations  are  made,  namely,  by  the  pulsa.' 
tionof  the  Girtesian  materia  ibtili?,  wiierrhy  n«  by  a  !;nbstance  that  constantly 
rnoves,  he  says,  theignitetl  \m-is  are  put  into  a  vehement  motion.  And  herp  be 
dcf  lruv?:,  ilmt  (irc  seems  to  him  to  be  nothing  else  than  a  very  great  fermenta- 
tion ut  niiru-acrial  and  sulphureous  parts;  and  concludes,  that  as  tlie  most  vehe* 
ment  motion  of  the  igneous  particles  proceeds  from  thence,  that  the  sulphu- 
reous ones  pass  into  the  particles  of  the  nitre  or  air,  and  there  hitting  upon  the 
briskly  agitated  materia  subtilis,  are  by  the  impulse  of  the  same,  together  with 
the  nftro-ox'ri;i]  pnrts,  found  in  the  said  substance*;,  bv  an  elastic  impetus  struck 
CL'.l  ;  '^o  .'ill  \Wi  more  remiss  fet  rncntauons  ot  natural  thiflgs  are  cansed  hence, 
tliat  liie  &aiti  nitro-acrial  particles,  peuetratiug  tlie  solino-snlphnrcous  mass,  do 
enter  into  the  body  of  the  subtile  matter,  by  which,  being  put  in  a  great  agita- 
tion, the  said  nitro<aerial  parts  are  protruded  together  with  the  sulphureous 
onesi  so  that  the  effervescence  of  fire  seems  to'  him  to  difli'r  from  the  more 
remiss  intestine  motion?,  by  which  vegetable?  ?re  generated  or  dissolv<:d.  only 
in  this;  that  in  fire  tin-  nitro-acrial  particles  'i'  ina  Hosely  joiner!  with  tlu?  fixed 
salt  or  parts  of  the  air,  are  b^  the  impulse  ol  the  sulphureous  parts  and  the  sub- 
tile matter  carried  away  with  violence,  and  put  into  a  very  swift  agitation ; 
whereas  in  other  fermentations,  the  sulphureous  parts  not  being  lodged  so  fast 
in  tlie  embraces  of  the  fixed  salt,  arc  by  the  pulsation  of  the  nitro-aerial  parts 
and  of  the  materia  subtilis  mo'.'ed  v/i(b  more  rernis'^nes*;. 

Next  he  di^^courses  of  light  and  colours,  embracing  the  doctrine  of  Descartes, 
making  Uglit  to  consist  in  a  pulse,  which  by  reason  of  the  conimuity  of  the  lu- 
minous medium  is  suddenly  transmitted  to  the  greater  distance ;  but  this  impulse 
our  author  would  have  made  by  his  nitro-aerial  particles ;  as  he  is  of  opinion, 
that  colours  are  produced  not  from  a  light  reflected,  but  from  a  peculiar  impulse 
of  the  medium,  altogether  difiercnt  from  that  of  tight ;  concerning  which  and 
the  manner  of  v.  hirh,  the  dlsrom-^c  Itself  may  likewise  be  peruped. 

To  this  he  subioms  a  chapu  r  about  licrhtninf!;.  which  he  denies  to  pro- 
•ceed  from  kindled  exhalations;  ami  Jiaving  espoused  the  Cartesian  opinion 
of  the  producdon  of  thunder  from  the  impetuous  fall  of  the  upper 
condensed  -  and  oonglaciated  clouds  upon  the  lower ;  he  thence  infers,  that 
li;;htning  is  made  by  his  nitro-aerial  particles  struck  out  of  the  air,  and  by 
their  vehement  igneous  motion  causing  a  sllglit  and  momcntaneous  fiasli 
spreading  itself  over  the  whole  hemisphere.  Where  he  adds  his  thoughts  about 
the  (orcQ  of  lightning,  and  its  uondcrful  cil:ects  in  melting  swoixls  withouH 
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hurting  their  scabbards^  in  killing  aniotais,  in  occaaontng  very  tempestuous 
winds,  &c. 

So  niudi  concerning  the  first  treatise.  As  to  the  other  four,  we  shall  not  say 
much  of  the  two  former,  viz.  of  respiration  and  the  rickets,  but  hasten  to  make 

gome  mention  of  the  two  remaintns:  parts,  treating^  of  the  respiration  of  a  foetus 
in  the  womb  aiul  the  eirg,  and  of  rniiscuiar  motion  and  th^  '  animal  spirits. 

Touching  the  (ormer  of  iliese,  our  author  considering  with  himselt^  how  a 
foetus  can  live  in  the  womb  without  the  access  of  air,  and  finding  the  offices 
hitherto  assigned  to  the  umbilical  arteries  to  be  ill  grounded,  scruples  not  ta 
afiirm  vvltti  the  learned  Everard,  ,tliat  the  said  arteries  arc  formed  chiefly,  if  not 
only,  for  the  use  of  respiration,  declaring,  that  the  blood  of  the  embryo,  being 
conveyed  through '  the  umbilical  arteries  to  the  placenta  uteri,  carries  to  the 
fojtus  not  only  the  nutritious  juice,  but  aho  wHh  it  a  quantity  of  tlie  nitro-aeriil 
particles,  whereby  the  blbod  of  the  fcelus,  by  its  circulation  through  the  umbi- 
lical vessels,  is  impregnated  just  as  it  is  in  the  vessels  of  the  lungs :  whence  he 
would  not  have  that  {fbcenta  called -any  more  the  liver,  but  the  lungs  of  the 
womb.   And  this  supplement  for  respiration  he  extends  to  the  chicken  in 
an  egg,  assertinjr,  that  the  same  does,  no  otherwise  tlian  a  child  in  the  womb, 
breathe  by  the  said  arteries;  eslteiiiing-,  that  the  pHmogenial  Honors  of  the  egg, 
fnniishcd  with  a  pure  aiirial  substance,  being  incessantly  conveyed  throu«^li  the 
umbilical  vessels  to  the  dnck,  perform  to  thesiime  the  office  not  only  of  nutri- 
tion, but  of  respiration  also.   To  this  he  adds,  that  even  that  gentle  wannth,^ 
excited  in  the  egg  by  incubation,  may  also  contribute  something,  there  to  supply 
the  diefect  of  respiration  :  forasmuch  as  he  supposes  to  have  proved  in  his  treatise 
of  rc?pirntion  in  general,  that  the  nitro-nerinl  partirles,  by  the  ]  lood's  fermenta- 
tion btnick  out  Of  the  pnrts  of  the  air,  serve  animals  for  rrspiration  ;  and  that, 
as* all  heat  proceeds,  m  his  opinion,  from  such  nitro-aerial  particles  put  into 
motion ;  so  in  this*case,  the  heat  ^ven  by  the  incubating  biixJ,  and  received  and 
detained  in  the  albumen,  is  thence  collected  by  the  many  small  suckers  of  the 
umbilical  vessels,  and  so  conveyed  to  the  chicken.    Upon  which  ground  he 
undertakes  to  solve  that  difficult  query,  xiz,  why  a  foetus  after  it  is  born,  and 
vet  closed  np  in  it^  membranes,  may  yet  live  for  some  hours;  whereas  if.  being 
divoste  l  of  those  skins,  it  have  once  taken  air  into  its  lungs,  it  cannot  live  a 
mometii  after  without  it  I  which  he  answers  thus ;  that  a  fcetus  bom,  and  yet 
wrapped  dose  within  the  membranes,  is  in  a  like  state,  and  breathes  much  aitei: 
the  same  manner,  as  a  chick  included  in  an  egg.   But  if,  those  membranes 
being  pulled  away  from  the  fostus,  it  do,  for  breathing,  with  labour  contract  the 
muscles  of  the  chest  and  tlie  midriff,  it  spends  in  that  muscular  kbour  much 
more  of  tliose  nitro-acrial  parts  than  before ;  whence  there  is  a  greater  necessity 
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for  the  roetos  to  breathe  in  the  open  air,  there  being  now  nothing  to  compensate 
I  lie  defect  of  that  respiration. 

Let  us  pass  to  tlie  b.^t,  which  is  of  muscular  motion  and  animal  spii  its.  It  is 
undoubted,  that  tl:e  motion  ui  animals  is  made  by  the  contraction  ot  the  inus- 
cic$  J  but  it  i»  controverted  lu  what  mauner  that  contraction  is  made.  The  most 
received  opinion  is,  that  the  fibres  of  the  muscles  arc  inflated  by  some  elastic 
matter,  s\velling  them  as  to  their  breadth,  but  contracting  them  as  to  their 
length ;  though  the  learned  Steno  in  his  Myology  thinks  it  needless  to  take  in 
a  springy  matter  lor  the  contraction  of  the  muscles-,  forasmuch  as  hu  judges  it 
inny  he  etteeted  by  the  sole  cliange  of  their  figure.  Concerning  which  our 
atulior  considers  that  it  apj^ears  not  ^  1.  How  that  motion,  requisite  to  make  a 
change  in  tlie  figure,  can  be  produced  without  the  accession  of  some  new 
matter.  2.  How  it  comes  to  pass,  if  no  new  matter  enters  the  muscle,  that  in 
its  contraction  it  is  so  sensibly  hard  and  tense.  And  whereas  anatomists  have 
hitherto  taught,  that  the  camcous  fibres  chiefly  make  the  contraction  in  mus- 
cles, our  author  tliinks  it  more  probable,  that  the  f^hrilLr,  tm^'crsely  inserted 
into  the  {rvfater  fibres,  perform  the  chief  part  in  that  cont taction,  by  n  ason  as 
well  ot"  tSieir  position  as  their  size  and  number.  And  as  to  tlie  cause  of  tills 
contiactiou  in  these  fibrillx,  lie  thinks,  that  besides  the  animal  spirits,  there  are 
also  required  to  this  motion  some  of  the  salino-sulphureous  parts  of  the  blood ; 
and  that  those  animal  spiriU,  that  contribute  to  the  animal  motion,  consist  of 
those  nitro-aiirial  parts,  which  he  asserU  to  be  transmitted  into  the  blood  by 
inspiration.  And  both  these  parts  he  judges  necessary  lo  this  mnsculnr  motion, 
because  he  understands  not  how  that  animal  motion  can  be  performed  without 
different  particles  mixed  together  and  briskly  moved  ;  in  regard  that,  iu  his  opi- 
nion, it  cannot  be  eftected  by  springiness  and  weight,  which  do  the  work  in 
automatons,  since  their  impetus  will  soon  cease:  whence  he  concludes^  that 
the  muscular  contraction  is  performed  by  the  eflervesoence  of  the  salino-sulphu- 
reous  and  nitro-acrial  particles. 

II.  Anatome  Coi  poris  Hnmani,  conscripta  ab  I&brando  dc  Diemerbroecky* 
Med.  et  Ana  tomes  Professore,  Ullrajecti,  J671,  in  4to. 

•  Ikbrand  ran  Dlemerbroeck  was  a  cdebcated  Dutch  pl^iciaa  of  ibe  l7th  century.  He  practiMd 
for  several  jean  at  Nimeguen,  and  wrote  an  account  of  ilie  drcatiltil  plague,  which  mged  there  in 
16SS,  16$G,  and  1637.  He  anmnrdj  removed  to  UtKcht,  wlwre  he  was  appointed  to  theprofes- 
«orship  of  phync.  He  died  in  1 67  4,  aged  €3.  Besides  the  atwve-mentioned  anatomical  work,  sotrerd 
citlier  iie<:tt^  were  written  by  this  author;  vis.  De  VarioHs  et  Moilnllis;  Observat  ct  Ciuationet 
>!  rdic*  ;  Disputationes  Practic2e,  Sec. ;  but  his  principal  work  is  that  Dc  Peite,  lint  published  in  16  v» 
4to.  aud  reprinted,  &Oiue  years  al'toi  bis  deaJi,  with  bis  other  writiags,  under  the  title  of  Opera  Omnia, 
Utrecht,  10^5,  foUo.  Dtufaig  the  rnging  <rf^tbe  above-nientkined  pestikoce,  Diemerbraeck  attended 
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There  are  now  extant  systematic  treatises  of  anatomy,  so  much  more  complete 
than  this,  (which  however  possesses  consi<lerable  merit,  anil  was  among  the  bc^t 
at  the  time  of  its  publication,)  that  we  deem  an  account  of  it  altogether  uu- 
nteessary. 

Microscopical  Ohscf%'atiuns  concerning  Blood,  Miik,  Bones,  the  Brain,  Spifik, 
and  Cuticula,  (^r.   Bi/  M,  Leacmhcek.        100,  p.  lai. 

The  small  rod  globules  in  the  blood,  formerly  spoken  of  in  N'  102-1,  are 
heavier  than  the  crystalline  liquor  in  which  they  arc  carried ;  because,  sooix  after 
the  blood  is  let  out  of  the  veins,  those  globules  gradually  subside  towards  the 
bottom;  and  consisting  of  soft  fluid  corpuscles,  many  of  which  lie  on  one 
another,  they  unite  close  together,  by  which  conjunction  the  blood  under  its 
sur&ce  alters  its  colour,  and  becomes  dark,  red,  or  blackish. 

The  red  globules  of  the  blood  I  reckon  to  l>c  '2  5,000  times  sinnller  than  ;i 
grain  of  sand ;  wlucli  perhaps  will  to  many  seem  incredible ;  bat  tiie  matter 
being  about  figured  bodies,  it  is  known  that  two  globes  being  given,  the  axis 
of  one  whereof  is  1,  and  that  of  the  other  20,  tlie  prQ|x>rtion  between  their 
magnitudes  is  as  1  to  8O0O;  spheres  being  in  a  triplicate  proportion  to  their 
diameters.  The  same  red  globules,  when  they  arc-single,  and  stick  within  to 
the  sides  of  very  slender  glass  tubes,  will  appear  white  and  colourTcss. 

I  have  aevcral  times  endeavoured  to  observe  the  parts  of  a  bone;  and  at  first 
I  imagined  I  saw  on  the  surface  of  the  shinbone  of  a  cow,  several  small  vein$, 
but  I  have  not  found  it  since  in  any  other  bone.  I  thought  likewise,  I  saw  then 
also,  that  the  bone  consisted  of  united  gbbules.  Afterwards  I  viewed  the  shin« 
bone  of  a  calf,  in  which  I  found  several  little  holes,  passing  from  without  in> 
wards ;  and  1  then  imagined  that  this  bone  had  divers  small  pipes  going  long- 
wise; but  I  have  since  observed  the  tooth  of  a  cow,  and  found  it  made  up  of 

vast  nomben  of  the  infected,  many  of  wlioie  cases  lie  has  rebted.   Among  other  prophylactic  mea' 

svirc,  to  which  he  resortefl,  he  p;irticutar]jr  mention?  thr  fnn-.igati on  of  the  bed-chambers  and  a^att- 
menu  with  the  add  tnpmrt  produced  by  the  buraing  of  brimstcoe  i  directing  dtose  eaiplojred  in  this 
baunesi,  to  withdraw  ftom  socb  aparuneDls  for  aa  boor  or  two,  until  the  iiinugadng  proceia  should  bo 
tijiithed;  k'st  their  luiirs  •■lAH-.lti  b?'  jijured  by  the  Iiritating  aclioa  of  the  sulphureous  tapour.  As 
he  escaped  iufectiou  htaii>eU,  aithou^  he  was  coujUaatl/  e&poted  to  it  in  visitiqg  the  sick,  all  penons 
were  eager  to  know  what  precautious  be  observed  on  this  occasion.  Acoordiogly,  at  the  end  of  the 
52d  bookj  he  gim  a  circumslanttal  Account  of  his  node  of  liviog,  while  this  cont;igion  lasted  ;  vKheoos 
it  appears  that  he  used  a  g^nenms,  hot  not  intemperate  diet  j  that  he  banished  ail  fear,  mid  resi.>tev1 
aa  much  as  possible  all  depression  of  spirits }  that  be  occasionally  held  in  his  month,  nad  chav^ 
cardamoa  seeds,  ekcampane-root,  5cc. ;  that  he  fijviified  his  sloaiach  with  bitters  and  aramatics ;  and 
lastly,  that  he  indn1,^eJ  freely  in  the  smoking  of  tobacco  ;  placing  upon  this  measure  more  relisnCQ 
as  a  {iTes£r\-utive'i  I'nm  is  warranted  by  the  'u.^muce  of  suiKoeding  ot^s^rvcri. 
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transparent  globules,  which  I  can  see  veiy  perfectly.  Tlie  same  I  have  observed 
in  ivory  or  elephants'  teetli.  And  I  have  no  doubt  but  that  oU  white  bones  do 
consist  of  transparent  globules.  I  am  also  of  opinion,  that  all  things  which  ap- 
pear white  to  our  eyes,  are  made  up  of  nothing  but  transparent  particles  lying 
OHP  upon  another,  such  as  snow,  white  paper,  linen,  white  stones,  white  Vfood, 
scum,  beateii  glass,  beaten  rosin,  sugar,  salt,  &c. 

The  brains  of  a  cow  being  viewed,  I  found  the  white  substance  o£  it  to  be  made* 
np  also  of  very  fine  globules.  As  to  the  marrow  of  the  back  bone,  I  found  that 
also  to  consist  of  very  subtile  globules.  Having  divers  times  obscn'ed  the  flesh 
of  a  cow,  I  found  it  connst  of  very  slender  filaments,  lying  by  each  otiier,  as  if 
woven  into  a  fi'm.  I  have  also  viewed  several  filaments  whirlt  were  h  :si.t  with 
glohulfs.  I'iie-e  1  iuflgvJ  to  be  blond,  and  that,  pricking  our  hr^d-;  w.O.i  a  pin 
without  hitting  a  vein,  the  bloodj  globules  i^ucd  from  between  these  hkunents; 
but  this  I  leave  to  Airther  consideration.  Mean  time  I  have  with  a  pin's  point 
severed  these  filaments  from  one  another,  and  found  the  single  ones  so  fine, 
that  any  of  them  seemed  to  me  25  times  thinner  and  finer  than  a- hair.  Having 
exposed  them  to  my  tnicroscope,  T  saw  to  my  vvonder,  that  thev  were  made  up 
of  very  small  conjoined  globules,  which  in  smallness  seemed  to  surpass  all  the 
xest. 

The  cuticula,  or  uppermost  skin  of  our  body,  consists  of  round  parts  or  small 
scales.  And  t  fancy  that  the  continual  growth  of  this  cuticula  is  made  in  thb 
manner;  that,  the  humidity  issues  forth  from  between  all  those  round  particles  or 

scales  lying  close  upon  each  another,  nnd  not  through  poresas  many  have  taught. 
Like  a  close  and  well  twisted  cable,  upon  which  ponring  continually  «nme  water, 
this  water  will  pass  through  the  whole  cable,  and  oose  out  at  tlie  end ;  not 
passing  through  any  pores,  but  making  its  way  about  and  between  the  iiliiments 
of  the  cable,  and  so  getting  out  beneath.  And  the  coarser  or  more  consistent 
matter  cleaves  to  the  body,  and  so  makes  the  uppermost  skin ;  which  thus 
grows  on  from  beneath,  and  is  worn  off  from  above:  and  the  more  transparent 
4hese  particles  are,  the  whiter  is  our  skin  ;  which  yet  ai  c  bu*  onr  conjectures 
and  snspicions.  And  the  like  manner  of  growing  I  have  ibrmerly  said  to  taka 
place  in  plants,  only  with  tl^s  difference,  that  when  the  superlicies  of  a  moist 
globule,  which  is  driven  out  of  the  plant,  is  become  somewhat  stiff,  the  moisture 
is  then  propelled  out  of  the  upper  end  of  the  plant,  and  that  by  a  continual 
succesaon.  Whidi  khid  of  progress  of  growing  I  apprehend  may  in  some  man- 
ner be  seen  in  the  pith  of  wood,  in  cork>  in  the  pith  of  membranes,  as  also  ul 
the  white  of^a  quiU. 
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iOther  obmvations  made  by  Mr.  Leewmhoeky  about  Stoeai,  Fat,  and  Teart* 

N**  106,  p.  128. 

I  have  often  viewed  the  sweat  of  men  and  horses,  and  found  it  consisted 
of  a  crystaUine  moisture,  in  which  I  saw  many  transparent  globules  moving 
witli  some  odd  larger  parte,  which  I  judged  to  be  scalings  off  from  the  cuti- 

I  formerly  acquainted  you,  that  I  iuiagined  I  had  seen  hair  as  made  rj^i  of 
united  globules,  and  to  have  also  observed  elephants' hojr  a>nsist  of  the  like. 
I  cannot  omit  now  to  communicate,  that  since  then  I  have  seen  such  globules, 
not  only  in  human  hair  and  horse  hair,  but  also  ft^uently  in  the  \\*ool  of 
sheep;  and  further,  that  the  root  of  the  liair  pullet)  out  of  the  eye-brows, 
consists  nltngether  of  the  like  globules.  Having  puiied  out  of  an  elephant's 
tail  a  black  hair,  and  cut  transversely  from  it  n  thin  scale,  I  exposed  it  to  my 
microscope,  which  represented  in  the  thick  of  that  hair  ahout  a  hundred 
little  specks  somewhat  whitish,  and  iu  each  speck  a  black  pouit,  and  in  some 
few  of  those  bkdi  points  a  little  hole;  and  this  hair  consisted  of  united  glo- 
bules, which  yet  I  thought  I  should  have  found  lai^  in  this  thick  hair  of  so 
bulky  a  beast  than  indeed  they  were. 

I  lately  viewed  some  blood  in  which  there  was  much  of  the  crystalline 
liquor;  and  going  into  the  open  air  in  high  wind,  I  saw  to  my  great  delight, 
continually,  and  without  any  other  luotion  but  that  of  the  wind,  the  red  glo- 
bules blown  about,  and  as  if  each  globule  liad  yet  a  second  motion,  and  that 
about  its  axis. 

I  have  heretofore  viewed  the  fat  of  sheep  and  cows,  and  showed  to  several 
of  the  curious,  that  it  is  made  up  of  globules  joined  together,  which  appeared 
to  my  eye  as  large  as  ordinary  hail<.stones.   And  I  have  lately  obsei  ved,  that 

each  globule  of  fat  consists  of  more  than  a  thousand  small  globules.    Yet  I 
am  apt  to  believe,  thai  those  that  have  not  seen  the  globules  in"  blood,  hair 
bone,  &c.  will  not  satisfy  themselves  about  i>eeing  them  in  fat,  because  of  their 
extraordiiiary  minuteness. 

Having  viewed  the  tears  of  two  infimts,  I  found  therein  very  few  round 
globules,  but  other  odd  and  misshapen  particles  of  divers' forms ;  some  of  which 
seemed  to  consist  of  united  globules. 
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Jrt  Armuitof'a  rfinarlabk  Caseof  a  Dt'opstf  mistaken  for  Prep  nnvnj  hi  arjnung 
Tf'viDm) :  ill  '.ihkh  the  Ohet'vnfhm  niuile  on  the  same  Case  i/y  Dr,  Tutphis* 
dJ-c  vomiuiaabi^  enlarged,        IOt»,  p.  131. 

Seme  yrars  since,  there  cnnie  tc  Dr.  T.  ii>  Ilollanil,  a  young  woman  of  about 
Tl7  ycnr:  of  age,  unmarried,^  and  reputed  a  maitl,  ol  a  florid  countenance,  am! 
slroni;- body,  liaving  a  good  stomach,  pcriadicc  mcn'^tru^.i:!,  an<l  wanting  none 
ol'  otlicr  due  evacuations;  not  iroabled  witU  l»ead-ach  nor  sleepiness,  iiordiifi* 
cully  ctf  brc;uhing,  iior  drought,  nor  any  of  the  symptoms  incident  to  hydro- 
picnl  persons.  This  young  woman  having  her  belly  swollen  to  excess  in  three 
months  time,  was  much  suspected  by  him  of  incontinence ;  which  yet  with 
many  impr<  c.  t  <  ns  she  denied,  though  in  vain:  the  physician  disbelieving  her 
a«?:ertion?,  and  j)ai  ticularly  that  she  had  her  perlodlc;d  discharg-es,  because  she 
Jookc'J  so  well,  nor  had  any  signs  of  ati  hydropical  distemper  upon  her,  except 
the  tuuior  of  her  belly,  which  being  felt,  aibrded  some  consid^ble  signs  to 
dispossess  the  phj'sidan  of  the  opinion  he  had  of  this  person  ;  seeing  it  was  not 
a  prominent  nor  roundish  tumor,  nor  any  such  as  is  usual  in  women  with  child  j 
be$>ides  her  urine  was  not  such  as  is  usual  to  child-bearing  ^^'omen:  yet  there  ap- 
pearing no  symptom?  of  a  dropsy,  the  physician  sent  her  nway,  without  giving 
or  prescribing  htr  ;m',  [iliysic.  Yet  she  returned  Foon  after,  iin[ii  irtiining  lisiu 
to  give  her  bis  advice  against  the  dropsy.  He  cousuUujg  witii  otlier  physicians 
about  it,  found  them  as  distracted  between  both,  as  he  himself  was.  Yet  some 
of  them,  inclining  rather  to  the  opinion  of  a  dropsy,  with  appropriate  medicines 
made  her  void  abundance  of  water,  yet  without  i^ucing  her  bell)'.  In  6  months, 
after  consulting  ot!icr  doctors  without  effect,  her  body  was  dried  and  bloodless, 
her  breath  short,  her  temples  fallen  in,  her  nose  sharp,  her  e)'es  hoUow,  her 

*  Nicolas  Tolpius  wu  bom  at  Amslerdam  in  U99>  and  was  educated  at  Leydeu.  AAer  taking 

bis  degree  of  M.  D.  in  ?!i,ir  university,  he  returned  to  Iiis  nalivr 'dfy  ,  ;ind  soon  got  into  first-rate 
practice  tbere.  Being  a  mm  of  great  inli^grUjr,  sound  judgeoient.  anil  extensive  iafennaiiciti,  not  only 
in  matters  appertaining  to  his  prore»ioQ,  but  ia  o<bert  also  not  imrocdialel/  connected  therewith,  he 
was  elected  a  niemtK-i  of  ilie  senate  -ind  burgomaster.  In  lliis  capacity  l»c  rendered  the  most  esseiuial 
smices  to  his  country ;  Hat,  in  »<>/ 2,  when  the  victoiious  army  of  Lewis  XIV.  had  penetrated  with* 
in  j)  miles  of  Amsterdam,  and  the  iohabitaots,  seized  with  a  panic,  wen;  preparing  to  ei'acuate  the 
}>1ace,  lie  boldly  stepped  forth,  although  at  Iho  advanced  age  of  7p.  and  in  a  firm  and  eneiig^tick 
ti.irangae  exhorted  his  countrymen  to  stand  fot  and  de/end  their  capital  to  the  utmost  extiemity. 
'  I  kis.  address  had  the  desired  eflbct.  The  soldiers  and  citixens  returned  to  th^  posts  i  the  garrison 
wat  well  served ;  tiie  guardships  v  l  ich  by  in  the  harbour  were  quickly  manned  j  the  sluices  were 
ijjienril  ■,  Amsterdam  was  saved, — This  venrr.ible  magistrate  and  exc*!!  nt  p!i3'S'ri.:ii  :tir;t  in  \<)J4, 
^gwtl  ai.  liii  Observaliodcs  Mcviic^c  rank  umopg  tiw  bc»t  practical  \vorti$  cn  pny^ic,  ot  the  I7(ti 
century, 
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skin  wati  and  ill-favoured,  her  pulse  creeping,  her  appetite  profttnitej  her  tongue 
dry,  her  voice  weak,  her  evacuations  sparing,  &c. ;  but  refusings  to  undergo 
the  operation  of  tapping,  she  was  Icit  to  herself,  and  died  three  months  after. 
Her  body  being  opened,  there  soon  appeared  a  great  lake  of  water  i  whence  at 
first  it  seemed  to  be  a  common  ascites,  a  tumor  of  waters  stagnating  in  the 
abdomen.   Then  the  liver  being  looked  after,  it  was  no  where  seen.   Next  the 
other  viscera  being  sought  for,  viz.  the  mesentery,  pancwas,  spleen,  and  kid- 
neys, none  of  them  appeared,  to  the  astonishment  of  all  that  were  present,  who 
searching  furtlier,  and  meeting  with  the  ])pritonapum,  found  it  to  be  turned  into 
a  bag,  by  a  separation  made  of  its  interior  membrane  from  its  exterior,  and  so 
inclosing  within  it  the  whole  bulk  of  that  restagnant  water,  that  not  a  drop  of 
it  could  pass  into  the  abdomen.    And  the  compass  of  this  bag  formed  by  the 
two  membranes,  reached  from  the  pubes  to  the  diaphragm,  and  from  the  left 
region  of  the  loins  .to  the  right ;  so  that  the  nervous  body  of  the  periton«um, 
was  by  little  and  little  expanded,  as  the  cnpacity  of  the  womb  in  gravidation  is 
stiil  more  and  more  enlarged,  whic  h  yet  had  hccome  very  thick,  being  thicker 
and  closer  than  any  ox*s  hide,  whereas  naturally  it  is  as  thin  as  a  silken  web. 
This  bag  of  the  peritonsom  being  removed,  the  viscera  came  to  view,  which 
were  not  gravelly,  nor  tartareous,  nor  chalky,  as  they  often  are  in  faydropicaT 
bodies,  but  only  decayed  and  colourless:  which  decay,  by  the  timely  use  of  an 
indsion,  might  have  been  prevented. 

Account  of  Three  JBookty   N°  106,  p.  134. 

I.  De  Secretione  Animali  Cogitata,  Auth.  Guil.  Cole,  M.  D.  Oxod.  1674, 
in  l2mo. 

In  this  treatise  a  principal  share  in  the  business  of  secretion  is  erroneously  at- 
tributed to  fermentation. 

II.  Erasmi  Bartholini  Selecta  Geometrica,  Hauniae,  An.  iti/  i,  in  4to. 
These  Selecta  Geometrica  are:— -First,  a  general  method  to  come  to  aa 

equation,  by  reducing  all  sorts  of  questions  to  genera]  heads  :  where  the  learned 
author  reduces  to  one  head,  for  instance,  all  problems  of  pi^portionals,  both 
arithmetical,  geometrical,  and  harmonical ;  but  treating  here  only  of  the  two 
latter,  and  more  largely  of  the  Inst  of  nil. — ^Tlie  second  is  his  dioristioc;  in 
which,  having  observer!  how  far  short  ttie  aneient  tjeotnetncians  came  of  a 
general  art  of  determining  problems,  he  says  he  has  endeavoured  to  supply  that 
defect,  by  delivering  here  two  general  rules  for  determining  the  limits  of 
equations,  so  as  to  know  how  many  roots  are  possible :  in  the  first  of  which  he 
follows  the  rule  of  that  famous  geometrician  Fermat :  in  the  second  he  agrees 
VOL.  ti.  X 
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with  the  method  of  the  learned  Hudden,  contained  in  the  annexa  to  the  first 
part  of  Descartes*8  geometry ;  which  seems  indeed  to  be  a  corollary  of  Slusius's 
general  method  of  tangenls,  published  in  1^  QO  of  tliese  tracts. — The.  third  15 
an  Aur(ariumTrigonometria»,  to  solve  aud  demonstrate  triangles,  both  rectilinear 

ami  splieriail. 

III.  Lo^rica,  sive  Ars  Cog^tandiy  ^  Tertia  .ipud  Gallos  Editione  recognitaet 
aucta>  in  Latinum  versa.   Lond.  1 674,  in  8vo. 

Tliis  logic  being  now  turned  into  good  Latin^  seems  worthy  to  be  recom- 
mended to  all  young  students;  as  omitting  what  is  useless  and  pedantic,  and 
comprehending  what  is  inde<?d  sober,  and  necessary  to  direct  our  reason  in  all 
sorts  of  ingenious  and  usetui  sciences. 

^tt  Observation,  made  by  the  Learned  Dr.  Sampsont  of  a  Man  Anatomied, 
whose  Bowels  were  found  inverted.   N**  107>  p>  146. 

Mr.  J.  D.  formerly  a  minister  in  Yorkshire,  was  troubled  with  a  cough,  and 
other  complaints;  for  relief  against  which  he  took  a  journey  to  London,  fur  the 
most  part  on  foot:  he  lived  not  above  a  fortnight  after  he  came  up.  In  his 
sickness  he  \va<^  mnch  addicted  to  drink  brandy,  which  hastened  his  death.  I 
opened  his  body  with  ilie  assistance  of  two  other  piiysicians. 

We  obsei-ved  his  limbs  to  be  much  macerated  j  his  belly  was  swelled  with 
some  inequality,  especially  in  the  tract  of  the  right  muscles :  a  considerable 
quantity  of  water  was  taken  out  of  it ;  his  guts  inflamed,  and  extended  with 
wind;  his  gall  very  viscid;  his  lungs  inflamed,  and  beset  with  divers  glandules. 
But  that  which  most  of  all  surprised  us,  was  the  inverted  order  of  his  buu  c Is : 
his  liver,  which  was  vci  v  large,  lay  in  the  left  hypocondre,  snd  his  spleen  in 
the  rigrht ;  the  cone  of  bis  heart  was  on  tlie  rigiit  side,  and  accordingly,  the 
larger  and  thinner  ventricle  was  found  on  the  leA ;  and  the  thick  one,  which 
in  others  is  on  the  left  side,  was  in  him  on  the  right.  The  great  artery  de- 
scended on  the  right  side,  and  tin  vena  cava  ascended  by  his  liver  on  the  left. 
The  oesophagus  descended  to  tfie  first  orifice  of  the  stomach  on  tlie  right  side, 
whii-h  mnde  the  pvlorns  and  entrance  of  the  pnncrcns  be  on  the  lult,  atid  lite 
first  lie  uue  of  the  small  guts  to  be  towards  the  right ;  so  that  the  beginning  of 
the  colon  with  lU  appeiidicula,  lay  at  the  lef\  os  ili6n,  and  the  flexura  sigmotdaia 
towards  the  right.  Other  things,  that  necessarily  followed  this  site,  need  not 
be  mentioned. 

It  was  forgot  to  inquire,  on  which  side  the  lacteous  thoracic  duct  ascended, 
or  where  it  ended;-  or  on  which  side  the  recurrent  ner\'es  took  their  phices  of 
returning  about  thetrtjnks  of  trie  great  artery  .ivul  the  a.xillary  ;  uor  hud  w.-  tune 
to  do  it. — This  person  was  never  observed  in  his  lite  time  to  have  any  uistempcr, 
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or  usage,  which  inigkt  discover  this  inverted  situation  of  his  bowels,  nor  had 
this  contraposition  any  evident  influence  upon  his  diseases  and  death.   He  was 

about  thirty  years  of  age,  a  married  mnv),  had  several  children,  was  of  a  middle 
stAture,  lu-althful  till  toward  the  latter  end  of  his  time:  liad  no  pr(5iriiriencv  ou 
his  left  side  more  than  the  other ;  was  not  left-handetl,  nor  iiad  any  weakness 
on  his  left  side.  The  observer  adds,  that  some  sudi,  though  none  so  com- 
plete, instances  of  inverted  bowels,  are  mentioned  by  Bartholin,  in  his  second 
centmy  of  observations,  n.  20 ;  and  that  Schenke  mentions  two  others,  I.  3 
obs.  9,  de  jecore;  one  found  by  Gemma,  another  by  Aquapendente. 

Account  of  the  two  Sorts  of  i/ie  Hdmouiian  Laudanum,  commumcatcd  to  the 
Editor  by  the  Hon.  Robert  Boyiei  with  the  JVaif  of  Baron  F.  AI.  Van  Uel- 
mmt,*  of  preparing  his  Laudanum,        107,  p.  147. 

As  for  the  Helmontian  iaudanurnj  you  may  use  your  own  hberty  in  suspect- 
ing the  receipts  tliat  go  about  of  it.   For  the  name  itself  seems  ambiguous  to 

♦  John  Baptist  van  Ilclmont  wns  barn  of  a  good  fimily,  at  Brussels,  in  1  577.   *Aftcr  finishing  hU 
education  at  Louvain^  be  travelled  ioto  various  parts  of  the  Continent,  and,  on  hu  letuin,  •ettled  at 
VUvocde,  whert  he  dedicated  a  great  portion  of  hit  time  to  (he  pRMecution  of  chemical  expetiaicuu, 
and  to  tlw  prepaniiinn  of  clix;r3  and  other  chemical  nemedies,  by  means  of  which  he  is  said  to  hm'e 
perAmned  the  most  astouishing  cures,  and  to  have  attained  to  a  degree  of  celebrit)-,  as  a  practical 
phyridao,  almost  unesaropled.   He  attadied  and  refuted  the  doctrines  of  Arktotle  axid  Galea,  at 
that  time  taught  ^  revered  in  most  of  (be  univemtSes  on  the  Continent}  and  maint^infj, 
ttfifld,  tlie  hypotlieses  of  the  ancient  pneumatic;,  wifh  which  he  intemiixed  his  cnva  paradoxical 
epinions  expressed  in  a  barbarous  jaiigon,  invented  by  himself.   He  died  in  l6*4,  aged  67  ;  although 
he  had  asserted  in  several  of  his  writings,  that  be  had  disooveied  the  means  of  prolonging  life,  fir 
heyon^l  what  is  generally  believed  to  be  its  natural  term.    In  the  tnic  spirit  of  em^ricism,  he  ex* 
toiled  his  Aikehett  as  a  remed/  for  all  diseases  j  the  otigLa  of  which  he  refeir«i  to  the  exasperation 
and  disturbance  of  his  supposed  Arcixm^  an  eaience  or  being  which  he  imagined  to  be  distinct  trom 
body  and  mind,  &c.  kc. 

in  these  da/s,  wheoadeawr  insight  ioto  the  ouislittttktk  of  living  bodies,  enables  m  lof m  i 
better  estimate  of  the  powers  of  those  agencies  which  go  under  the  name  of  remedies.  Van  Helnioat 
claims  our  attention  ratlier  as  a  chemist  than  as  a  physician.  F^nacelsos  had  taken  some  notice  of  that 
aoriformflnid,  which  is  extricated  from  fermenting  liquors,  aiid  which  he  cnltcd  spiritus  ylvestris 
He  thoiight,  however,  thai  it  was  similar  to  atnM&pJjeric  air.  Van  Helmoni  examined  it  more 
doselx.  and  found  that  it  was  very  diflercnt  from  common  air,  possessing  deleterious  qualities.  To 
thi."  and  oTh'T  ni-riforn-.  fluiHs  he  ^ive  tht-  nnaie  of g»f.  a  nirne  a.Jnpted  hy  modem  chemists.  In  hn 
complexionum  atque  nuxuonura  eJementahwn  FSgmeotuna,  and  in  his  Tractttns  de  Flatibos,  be  has 
enumerated  various  species  of  gases,  insomuch  that  one  of  the  greatest  chemists  qf  the  Itttt'oentury 
confesses,  that  in  reading  the  works  of  this  autlior,  he  has  ibund,  with  astooishment,  an  infinite 
number  of  Acts,  which  philoiophtm  are  aocustomodto  consider  as  more  moilern  ;  anr^'that  on  the 
subject  of  permanently  elastic  fluids.  Van  Helmoiit  has  mentioned  almost  e\&ry  tiimg  wiUi  which 
we  are  now  more  thoroughly  acquainted.  The  Elzevir  edition  of  die  collected  works  of  titis  author 
isuooavoLito.  The  ediUons  printed  at  Venice,  l^yoos,  &c,  aieia  Jblio.  A  catalogue  of  his 
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me,  who  am  well  informed  that  there  are  two  sorts  of  the  Helmontian  lauda- 
uiiin ;  the  one  used  by  the  elder  Helmont,  the  otlier  by  his  son.  The  former 
WAS,  as  a  great  secret,  communicated  to  me  by  an  expert  chemist,  sent  by  a 
German  Prince  to  coinj-'liment  Johannes  Bripti^ta  Vtm  Helmont,  some  of  whose 
n^anu^^ripfs  (one  of  which  pcri^he;!  in  the  fire  of  London,)  he  profnireH,  to- 
gether witii  a  way  of  making  his  laud.nuim ;  which,  having  received  from  him 
14  or  15  years  ago,  I  carefully  prepared,  and  thought  my  labour  so  well  recom- 
pensed by  the  extraor^uary  operations  it  had,  not  so  much  in  my  hands,  as 
those  of  learned  physicians  and  others,  to  whom  I  presented  portions  of  it, 
that  I  should  have  Ihouglit  the  chemist  a  benefactor  to  physic,  if  he  would 
have  made  public,  or  perinitted  me  to  publis!)  the  way  of  making  so  successful  a 
medicine.  And  though  the  access  to  my  laboratory  was  so  free  to  ingenious 
men,  who  knew  such  a  medicine  to  be  preparing  there,  that  some  of  them  might 
easily  suppose  themselves  masters  of  the  secret ;  yet  my  justice  to  the  coromu* 
nicator,  who  made  a  great  and  deserved  benefit  of  the  laudanum,  made  me  take 
that  care  to  conceal  some  circumstances,  that  men  may  easily  be  much  more 
confident  than  sure  that  thev  have  the  right  way  of  mnVing  the  medicine. 
Which,  because  1  durst  not  communicate,  meeting  two  years  ago  with  Baron 
Van  Helmont,  son  to  the  famous  Johannes  Baptista,  I  obtained  from  him,  by 
word  of  mouth,  some  directions  about  the  laudanum  he  uses ;  which,  though 
he  confessed,  and  I  soon  perceived,  to  be  different  firom  his  father's,  yet  he 
seemed  to  think  it  not  inferior,  and  more  easily  made.  But  be  having,  for  a 
certain  renson,  imparted  to  me  his  process  only  by  word  of  mouth  ;  le<?t  it  should 
slip  out  o(  my  memory,  1  stxtii  after  committed  it  to  vvritiii;:;,  :i.s  the  particulars 
1  gathci'cd  from  him  occurred  to  me;  and  at  the  next  season  caused  the 
medicine  to  be  prepared  in  my  laboratory,  where  the  progress  was  often  watched 
in  my  absence  by  a  very  learned  and  industrious  London  doctor ;  who  having  at 
my  request  made  many  trials  with  it,  and  some  in  cases  where  other  laudanums 
had  been  found  unavailable,  both  uses  it,  and  commends  it  more  than  I  could 
expect  troiM  so  wary  and  judicious  a  man.  'I'his  medirine  being  somewhat  move 
qtieap  and  easy  to  be  made  than  the  elder  Helmont's,  the  experience  of  its  effi- 
cacy made  me  desire  of  the  younger  a  permission  to  communicate  it  for  the 
public  good,  and  to  prevent  those  spurious  receipts  that  go  about  of  the  Hel< 

uri^ngf,  too  ntunerout  fos  iocerrioa  here,  is  given  in  the  Sd  vol.  of  Hailer'i  Bib.  Mod.  Prnctka. — 
His  son  Francis  Mefcurius  Van  Hdmoot,  was  not  less  remarkablo  fer  eocentridtj  ihan  his  ML&i. 
Bendcs  several  mescal  TViicis,  he  wrote  a  curious  book  entitled  Alphabet!  vere  natunlU  bcbnUct 
.ichnc^nito,  whctctn  be  attempts  to  prove  that  the  cfanpe  of  the  ot^ns  conoeined  in  speech  is  cones* 

I>i>iKl7ut  to  Uie  figvueof  the  Hebrew  letters. 
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inontian  laudanum,  .which  request  of  mine  bdng  almost  as  soon  granted  as 
made,  1  think  myself  bound  both  to  own  his  readiness  to  oblige  the  public,  nnri 
to  acquaint  them  with  his  way  of  mal<ing  so  considerable  a  medicine,  as  I  pn\c- 
tised  it;  though  if  I  had  received  his  directions  in  writing,  they  migijt  have  been 
more  full  and  methodical.  Bat  though  I  perceived  that  he  sometimes  varies  hia 
prepamtions  a  little,  yet  that  laadanum  proving  t^ery  successful,  that  was  made 
according  to  the  annexed  paper^  I  think  it  will  not  be  amiss  to  keep  to  that ; 
which  I  wish  could  have  been  publi^ed  before  tlie  season  of  the  quinces  were  so 
&r  advanced. 

Laudanum  HelmontU  Junioris. 

Take  ot' opium  a  quarter  of  a  pound,  and  of  the  juice  of  quinces  fonr  pounds 
t  the  least i"*^  the  opium  being  cut  into  very  thin  shoes,  and  then  iis  It  were 
minced,  to  reduce  it  into  smaller  parts,  is  to  be  put  into,  and  well  mixed  with 
the  liquor^  first  made  luke-warm,  and  fermented  with  a  moderate  heat  for  eight 
or  ten  days,  rather  more  dian  less }  then  filter^  it,  and  having  infused  in  it  of 
cinnamon,  nutmeg,  and  cloves,  of  each  an  ounce,  %  let  li  n  stand  three  or  four 
days  more ;  if  it  be  a  full  week,  it  may  be  so  much  the  better ;  then  filter^  the 
liquor  once  more,  havnig  let  it  boil  a  waltne  or  two  after  the  spices  h;ivc  been 
put  in  ;  this  being  done,  evaporate  away  the  superfluous  water  to  the  consistence 
of  an  extract,  or  to  what  other  consistence  you  please.  Lastly,  incorporate  very 
well  with  it  two  ounces  of  the  best  saifron  reduced  to  fine  powder.  j| 

According  to  the  consistence  you  desire  to  have  youj  medicine  of,  you  may 
order  it  so,  as  either  to  make  it  up  into  3  mass  of  pills,  in  which  form  I  have 
causpd  it  to  be  given,  or  keep  it  in  a  liquid  form  ;  but  in  this  latter  case  the 
evaporation  must  have  been  made  more  sparingly,  that,  after  the  putting  m  of 
the  saffron,^  it  may  not  grow  too  thick.  In  this  fonn  the  dose  may  be  iroin  rive 
or  six  drops  to  ten,  or  fevi^er,  according  to  drcumstaoces ;  and  of  the  pills  a 
somewhat  less  quantity  is  required. 

*  Vta  near  tive  pouads  would  pediaps  do  better. — OriginaL 

f  Which  eiicmustaoce  the  author  often  omits*  tboogfa  I  do  iio(,<«Origioal. 

I  TIk-  :iullior  yornetime';  uses  hilf  an  ounce  more  of  «acfa  ^icO.^-OriginaL 
^  Or  strain  it  well  throagli  a  caovats  bag.— Oh^al. 

I  SooMtinM  the  sotbor  initead  of  the  powder,  makei  use  of  as  moch  extroct  as  can  bedbUioeA 
from  that  qnuititjr  of  •afioo^f^-Orifiiial. 
%  Or  its  extract— QriginoJ. 
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A  Discourse  denying  the  Pre-e.vlstence  of  Alcal'izale  or  Fixed  Salt  inamf  Sub* 
Jecf,  before  being  cvposcd  fn  (he  Action  of  the  Fire.  To  which  is  added  a 
Conjit  Malm}  of  an  Assert (on,  delivered  in  Numl).  1 01.  0/  these  Tracts,  viz. 
That  Alcalizatey  or  Fixed  Salts,  extracted  out  of  the  ashes  of  Vegetables,  do 
not  differ  from  each  other:  the  same  likewise  q^rmed  ^  Volatile  Salts  and 
Vinous  Spirits,   By  Dr.  Daniel  Coxe.   N*  J 07,  p.  150. 

The  atcalizate  or  fixed  salts  of  plants^  extracted  out  of  their  ashes  after  incinQ. 
ration,  or  out  of  tartar  calcined,  do,  in  my  apprehension,  neither  pi«-exi$t  in 
the  vegetal)^     t  it  afibrded  then),  before  they  were  exposed  to  the  action  of 

the  fire;  nor  do  tliey  differ  considerably,  I  am  certain  not  ':<'nsibly,  from  each 
other.    The  former  part  of  this  position  may  be  thus  made  out. 

1 .  I  never  yet  found,  tliat  any  vegetable,  or  indeed  animal  or  mineral  5ub> 
stance,  did  in  the  least  manifest  to  the  taste  or  by  its  efi^ts,  that  it  contained 
any  such  salt.  Many  plants  and  roots  lightly  bruised,  affept  the  ^'es  and  nose 
after  the  manner  of  volatile  salts,  and  several  bite  the  tongue  and  strike  upcm 
the  palate.  Son>p  herbs  yield  a  copiou?  volatile  salt,  immediately  after  thoy  nre 
pressed  by  a  considerable  degree  of  heat ;  and  many  sorts  of  earths  abound  with 
it,  so  that  it  is  highly  probable,  they  often  actually  exist  in  vegetables,  in  the 
very  same  form  wherein  they  appear  tp  us  on  distillation  from  the  herbs  them- 
selves, or  from  soot.  And  that  aeid  salts  do  really  exist  in  many  plants,  is  dis- 
played by  their  taste  and  effects.  Tin  y  mrry  also  be  obtained  without  fire  or 
any  artificial  analysis;  as  is  evident  in  tartar,  and  the  r(  ]H)t(  1  essential  salts  of 
many  plants  i  in  verjuice,  vinegar,  and  verdegris,  wliose  acidities  may  be  con- 
creted, and  made  to  appear  in  a  dry  form.  Now  did  alcalies  exist  in  the  plants 
before  the  analysts,  especially  so  copiously  as  they  soroedmes  appear  afterwards, 
they  would  certainly  betray  themselves  by  some  visible  sensible  property,  or  other 
symptom  of  their  pre-^enee. 

•2.  Did  nlrnlies  pre-exist  in  plants,  prob;il)lv  animals,  whoso  sole  food  they  . 
are,  would  also  aboimd  tlierewith ;  whereas,  on  the  contrary,  we  do  not  find 
the  least  traces  of  them,  either  in  blood,  urine,  bones,  horns,  he.  which  all 
abound  with  volatile  salts ;  nor  in  some  other  parts,  excrements  and  juices, 
that  afford  much  acidity,  which  may  frequently  by  aMigulation  be  brought  to  a 
saline  form  or  consistence.  Nor  can  it  reasonably  be  pretended,  that  the  fer- 
ment of  the  stomach  and  other  parts,  si'vci.il  digesliuns  and  rfpeated  circKla- 
lions,  liave  altered  its  properly,  and  al  length  rendered  it  volaiile.  Fur  first, 
alcalies  seem  to  be  of  a  very  fixed  nature,  and  are  not  easily  volatilized :  and 
daily  experience  will  evince,  that  the  chyle  does  not  in  the  least  participate, 
either  in  taste  or  any  other  property,  with  alcalisate  salts.    Besides,  herbs 
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taken  out  of  the  omasas  of  rominatmg  animals,  withoat  any  further  digestion 
or  preparation,  yield  a  volatile  salt,  when  fermented  or  putrified  in  the  open  air, 
without  additament. 

3.  Most  vegetables,  wlietlier  woods  or  herbs,  it  burnt  whilst  the)  are  green, 
and  wUh  a  smothering  lire,  yield  salts  which  are  far  enough  from  alcahzate ; 
being  either  neutral  or  acid,  or  to  speak  more  pi-operly,  tartareous;  for  they 
almost  exactly  resemble  purified  tartar ;  and  by  distillation  yirld  the  very  same 
substances.  Indeed  some  few  herbs/ 5ach  as  saturqa,  rosemary,  ice.  which 
abound  vvith  a  sprightly  volatile  oil,  if  they  are  well  dried,  on  simple  incinerrHtioii 
yield  r.n  alcalizale  salt}  so  do  some  dry  woods.  But  tliat  lljey  are  produced  by 
tile  tire  and  not  scfsarated,  I  shall  prove  from  experiments  which  I  think  un- 
questionable. 

4.  In  the  most  natural  method  of  analysing  plants,  whicli  is  by  fermentation 

or  putrefaction  without  additaments,  or  the  juterveninp:  ot'a  suspicions  annlvscr, 
we  receive  oil,  add  spirit,  and  volatile  salt  cojnoubly  ;  nl!  wliich  did  evidently 
pre-exist.  But  il  the  herbs  are  perieclly  or  entirely  putnried,  Jutle  or  no  alcali 
can  be  extracted  from  them ;  as  neither  from  rotten  or  putrified  wood ;  the 
active  salts,  by  whose  combination  the  ak»U  is  produced,  being  either  expired  or 
evaporated. 

Next  I  am  to  inqvilre,  how  (he  "firf»  produces  this  alcali :  whether  bv  the 
changin<5r  of"  one  snigle  prc-existitig  principle  ;  or  by  enabling  any  among  thevn 
to  make  so  notable  an  alteration  on  or  in  the  other ;  or  lasiiy,  wheilier  jt  is 
effected  by  the  union  of  two  or  more  active  principles,  which  thereby  become 
different  from  what  they  were  before  the  said  combination  ? 

I  shall  not  at  present  trouble  you  with  the  reasons,  ocperiments,  and  observa>  * 
tions,  which  have  induced  ine  to  rpjeot  the  former ;  but  briefly  suggest  those 
which  eneunrage  aud  dispose  me  to  believe  and  assent  to  the  latter:  so  that  this 
is  my  pusiiion :  that  alcali  salts  do  result  from  the  combination  or  union  of  the 
saline  and  sulphureous  principle.  But  whether  it  is  the  volatile  or  add  salt, 
which  combines  with  the  oil  or  sulphur,  is  now  the  subject  of  our  inquiry.  The 
ensuing  oonsidcialious  seem  to  determine  in  favour  (.;f  the  acids. 

Fir^-t,  tartar,  which  is  sensibly  ncid,  and  trom  whicli  volatile  salt  cannot  be 
separated  by  any  commonly  itnown  method,  by  bare  calcination,  becomes  a 
strung  and  perfect  alcdi.  Secondly,  nitre,  an  undoubted  acid,  with  a  small  pro- 
portion of  mineral  or  vegetable  sulphur,  is  converted  into  a  genuine  fiery  alcali. 
Thirdly,  niti-e  which  is  made  by  the  affusion  of  an  acid  spirit  on  an  alcaii,  may  be 
almost  totnl^y  distilled  into  an  acid  spirit,  there  appearing  not  tlie  least  traces  of 
a  volatile  salt,  and  scarcely  any  of  the  alcali,  out  of  which  it  was  chiefly  pro- 
duced. 
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But  these  are  very  weak  and  inconsiderable^  compared  with  aiguments, 

which  necessitate  me  to  believe,  that  it  emerges  from  the  union  of  the  volatile 
salt  wilii  ?be  olpngijinns  or  sulphureous  principle.  For, 

I .  There  seems  to  be  a  great  contrariety  between  acids  and  alcaUes.  Being 
ini.\ed,  the5'h€at,  contend,  and  mortify  each  other;  whatsoever  one  dissolves 
the  other ;  recipitates :  whereas,  were  the  salt  of  alcalies  of  a  nature  approaching 
to  adds,  they  would  more  plainly  unite  without  that  violent  contention  vi^h 
usually  ensues. 

•2.  Alcalies  and  volatile  salts  agree  in  most  properties,  excepting  their  different 
decrrees  of"  pravitation.  They  are  both  diurctical  and  de-obstriMJUt;  they  both 
dis-soive  sulphureous  bodies;  agree  in  their  contrariety  to  acids,  but  mix  toge- 
ther quietly  witliout  noise,  heat,  ebullition,  or  impairing  each  other's  virtues^  and 
are  easily  separable:  the  same  in  quantity  and  quality  they  were  before  mixture* 

3.  Tartareous  or  essential  salts  of  vegetables  cannot  become  alcalies,  until 
thnr  acidity  be  driven  avvav  ;  during  which  operation,  the  volatile  salts  and  oil 
unitni;:,  liocome  inoi  e  j  oriderous  tliaw  the  acid,  which  before  gravitated  more 
Uian  eiilier  ol  tlicm  ni  tlicir  se^^rate  state;  so  that  such  a  degree  of  fire,  as  will 
whoUy  dissipte  the  add  spirit,  cannot  elevate  the  more  ponderous  alcali.  Not 
but  that,  contrary  to  what  is  commonly  asserted,  the  most  fixed  alcali  may  be 
sublimed  to  great  height  without  additaments,  by  any  intense  degree  of  heat: 
for  I  have  frequently  reduced  a  pound  of  it  to  3  or  4  ounces,  and  recovered  a 
ccn^idf  I  al  i  i  proportion,  which  was  caught  in  weU  contrival  vessels,  some  yards 
above  liie  crucible,  little  if  at  all  altered  from  what  it  was  immediately  before  it 
suilei^  this  violence.  On  this  account  chiefly  it  is,  that  soot  yields  some  small 
quantity  of  an  alcali,  especially  that  nearest  the  focns. 

4.  Alcalies  may  be  divided  into  oil  and  vc^lat  le  salt,  by  easy  and  natural 
methods  of  procedure.  1  myself  have  niany  uays  etfected  tbis  in  part;  and 
a  very  v,  rthy  person,  in  whom  I  can  perlecLiy  confide,  assured  me,  he  bos 
frequetnly  rc&olvcd  the  whole  body  of  alcalies  into  the  two  distinct  substances  of 
volatile  salt  and  oil,  receiving  of  the  latter  a  small  proportion ;  which  is  also 
confirmed  by  those  trials  I  have  made  on  the  same  subject. 

I  could  suggest  many  more  arguments  and  experiments but  these  being  su& 
ficient,  and  1  think  indissoluble,  I  proceed  to  confute  the  pretensions  of  acid 
salts  to  an  interest  in  this  new  production.  First,  what  concerns  larlar,  its 
acidity  is  dnvcu  away  in  great  quantity  before  it  can  become  alcalizate;  and  a 
volatile  salt  may,  to  my  knowledge,  be  by  divers  methods  separated  from  it 
Secondly,  as  to  nitre,  though  that  in  distillations  yields  an  acid  spirit,  yet  it 
abounds  also  in  volatile  salt,  as  I  could  demonstrate  from  the  manner  of  its 
generation,  and  firom  irrefragable  experiments.  And  besides,  perhaps  in  the 
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operation  of  the  snlphur  on  the  acid  salt,  supposing  it  such,  there  is  a  comminu- 
tion of  its  parts,  and  thm-by  that  mnde  a  volatile  5a!t-  which  was  before  acid, 
only  marjnitude  discriaiinaiinu^  between  them  :  am)  that  they  are  often  thus  pro- 
duced by  each  other,  I  could  iuliy  nnd  at  large  evince. 

Having  di$(>atched  this,  I  cannot  but  take  notice,  that  I  am  credibly  inform- 
ed, that  many  persons,  of  no  ordinary  repute  for  their  skill  in  chemistry,  and 
other  arts  subservient  to  experimental  philosophy,  have  been  pleased  to  censure, 
in  an  unusual  measure  of  severity,  an  assertion,  aocideniall}  f!ropj)ed  from  my 
pen,  in  a  discourse  concerning' the  vo!;n'!e  sahs  of  vrn-etablcs,  in  ISP  101  of  the 
Philos.  Trans. ;  which,  aitliouoli  orcjiust  rilnn!  l^y  a  parenthe-^is,  and  an  alien  to 
the  main  design  and  scope  of  my  undertaking,  yet  was  so  far  Irorn  being  there- 
by pnttected,  that  it  has  sustained  the  brunt  of  many  unkind  reproaches,  and 
been  represented  as  a  position  without  foundation  in  rea$ou  or  experience.  I 
sliatl  not  endeavour,  by  an  elaborate  apology,  to  vindicate  myself  from  that  dis- 
grace, whereunto  a  charge  of  being  inconsiderate,  injudicious,  or  (which  is  still 
worse)  insincere,  must  i^cces^arlly  expose  me ;  but  shall  nakedly  and  simply  re- 
hearse, without  flourishes,  digressions,  or  rircuinlocution,  the  reasons,  obser- 
vations, and  experiments,  whidi  induced  me  to  embrace  and  pubiisii  an  opinion, 
80  contrary  to  what  has  been  hitherto  generally  received :  and  I  shall  then  ap- 
peal unto  all  unprgudioed,  impartial,  and  intelligent  persons,  whether  the  ar- 
raigned position  be  ungrounded  and  temerarious ;  or  rather,  whether  the  argu- 
ments I  have  produced  in  its  favour,  and  for  its  conHrmation,  do  not  render  it 
highly  probable ;  and  excuse  any,  who  shall  give  it  entertainment,  from  sus- 
picion of  levitv  or  too  prompt  credulity. 

My  assci  iiun  was,  that  alcalisate  or  fixed  salts,  extracted  out  of  the  ashes  of 
vegetables,  do  not  diiler  from  each  other ;  as  neither  do  tlieir  vinous  spirits ;  yet 
with  this  restriction,  if  they  were  highly  rectified  or  purified.  And  that  I  may 
furtiter  manifest,  I  do  not  distrust  my  cause,  I  sii  .11  add,  nor  vobtile  salts,  not 
only  of  vegetabl.  which  I  did  hieretofore  faintly  aliirm,  but  even  those  yielded 
by  animals  or  minerals,  with  the  before^mentioned  limitation  of  due  puri- 
fication. 

First  then,  I  say,  that  stilts  perfectly  alcahsed,  diiler  not  from  each  Other  in 
sensible,  nor,  so  far  as  I  have  had  opportunity  to  enquire,  in  hidden  properties. 
It  has  been  a  constant  and  general  persuasion,  that  many  fixed  salts  do  retain 
some,  at  least,  of  the  specifical  properties  of  those  vegetables,  out  of  whose  ashes 
Ihev  were  extrnctcJ.  The  salt  of  wormwood  and  mint  are  smd  to  he  stomachic 
cal  ;  that,  of  the  greater  ccl-mdinc  jiropt^r  for  icterics  ;  those  of  broom,  as!ikeys, 
elder,  hean-s>talks,  &C.  cluirdical  ;  ol  roscmar) ,  tage,  &c.  cephalic  ;  ninl  oll.er?. 
too  many  now  to  enumerate,  which  are  liiought  to  be  endowed  with  very  dif- 
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ferent  medicinal  properties.  I  am  not  very  forward  to  question  and  quarrel 
with  opinions  and  maxims  established  by  universal  consent,  and  confirmed  by 

the  experience  of  many  ages,'  unless  I  have  snffirient  reason  to  distrust  their 
veracity  and  validity.    In  the  present  case,  tlie  persuavioti  of  the  ancieuU,  and 
the  posiiion,  which  1  shall  endeavour  to  illustrate,  tlio^ugh  at  the  first  appear- 
ance they  seem  diametrically  opposite,  may  be  easily  reconciled.   I  formerly 
declared,  that  most  v^etables  burned  whilst  green  or  moist,  and  with  a 
smothering  fire,  yield  a  kind  of  neutral  salt,  which  may  be  called  tartareous, 
and  sometimes  not  improperly  essential,  many  of  them  retaining  the  vomitive, 
purging,  sweating,  diureticaK  opiate,  or  other  general,  and  perhaps  some  spe- 
ntic  il,  properties,  wherewith  the  piauta  were  ennobled  which  produced  them. 
Now,  whether  it  is  some  small  quantity  of  the  essential  oil,  which,  mixed  with 
the  saline  prindple,  renders  it  so  variously  medicinal,  the  essential  oils  of  plants 
being  manifestly  as  it  were  a  compendium  of  the  plant,  which  they  do  equally 
exactly  resemble  in  smdl,  taste,  and  other  qualities :  or,  whether  those  virtues 
are  the  residt  of  the  crisis  and  n^ixture  of  the  several  principles  ;  certain  I  am 
that,  alter  ihc  oil  is  evaporated  h\  an  iiiteuso  heat,  or  the  crasis  disturbed  by 
avolation  ol  some  parts,  and  new  conibliiaiions  of  what  remains,  farewell  all 
speciiical  qualities,  and  consequently  all  other  <£flerence8,  than  what  purity 
and  impurity,  and  several  degrees  of  heat  may  occasion;  some  being  more 
white  and  fiery  than  others.   Now  som*         are  much  more  easily  deprived  of 
their  acid  and  oi!v  parts,  thnn  othrr=; ;  and  in  some,  on  the  contrary,  the  oil  is 
of  so  fixed  a  nuture,  or  rather  so  closely  combined  with  the  other  pnncijjlcs, 
that  It  must  be  a  very  intense  heat  which  can  disjoin  them,  and  thereby  reduce 
the  salt  to  the  commoa  standard  or  aggregate  of  qualities,  wherein  all  alcalies 
agree. 

The  industrious  Tachenios  somewhei  c  i  retends  to  demonstrate,  that  there  is 
a  real  difference  between  the  alcalies  of  dififercnt  plants ;  which  he  would  prove 
bv  the  vnriot'.^  e^ert*  they  have  u[)on  a  sublimate  dissolved  in  common  water, 
But  this  is  <:asily  reeulvcd  by  what  I  before  sugge&ted }  as  also  by  an  easy  obvious 
experiment,  which  may  at  any  season  in  any  plant  be  readily  proved.  Take 
what  wood  or  plant  you  please,  burn  it  green ;  the  salt,  being  extracted  out  of 
the  ashes,  will,  according  to  the  different  d^ees  of  fire  to  which  it  shall  suc- 
cessively be  exposed,  variously  influence  the  mercurial  ^kuion ;  the  several 
prcecipit  lies  difllering  no  less  from  each  other,  than  when  made  with  the  salts  of 
diUcn  iii  plants. 

This  IS  also  most  evident  in  tartar,  which,  the  less  and  more  gently  it  is 
calt^ned,  the  more  salt  it  yields ;  and  on  the  contrary,  a  much  smaller  propor- 
tion, if  suddenly  and  with  the  highest  degrees  of  heat.   That  which  is  prepared 
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by  the  former  method,  is  mild  and  gentle,  its  taste  approaching  somewhat  to. 

wards  that  of  acids  ;  whereas  the  other,  which  has  passed  through  the  violence 
of  fire,  has  not  the  least  affinity  therewith,  and  c^n  almost  as  little  he  endured 
by  the  tongue  as  a  live  coal  of  actual  fire.  And  tliere  being  very  many  degrees 
of  heat,  whereunto  the  tartar  may  be  successively  exposed,  according  to  the  said 
degrees,  the  manner  of  applying  it,  the  space  of  time,  and  the  substances 
employed  in  its  calcination;  the  result  will  be  different,  and  pttxluce  different 
effects :  and  the  very  same  sort  of  tartar  will  oftentimes  become  sensibly  differ- 
ent upon  these  methoi-ls  of  procedure,  and  produce  most  of  tlic  appearances 
mentioned  by  Tacheaius.  And  someliiries  several  parcels  of  tartar,  which  seem 
to  our  taste  and  eye  calcined  to  tlie  same  degree ;  yet  the  operations  in  nice  ex- 
periments are  frequently  various.  And  to  me  it  does  not  seem  so  very  wonder* 
ful,  that  many  concretes  do  really  differ,  which  to  the  senses  appear  simple  and 
uniform ;  of  which  many  causes  may  be  assigned.  A  great  number  and  variety 
of  instances  might  he  here  introduced,  to  clear  this  truth,  if  it  were  not  already 
Suificientlv  known  and  believed. 

But  to  proceed  where  I  digressali  what  I  have  asserted  is  confirmed  hy  the 
great  variety,  which  is  most  visible  in  pot^hes :  some,  being  higiily  alcalizate, 
are  fiery  hot;  others  cold,  watery,  nitrous  to  the  palate,  and  no  less  weak  in 
effects  than  taste ;  whereof  soap-boilers,  dyers,  and  other  mechanics  are  very 
sensible.  All  which  proceeds  from  the  woods,  being,  when  they  are  burnt, 
green  or  dry;  from  their  ahounding  with  oily,  aqueous,  or  acetous  parts ;  as 
also  from  tUv  several  degrees  of  heat  eiiipioyed  m  their  jjroduction.  Those  who 
malte  glass,  and  especially  the  finer,  sorts,  compiani,  that  thi  y  cannot,  with 
the  same  quantities  and  proportions  of  ingredients,  always  produce  the  same 
Bort  of  glass:  which  they,  not  without  reason,  ascribe  to  the  differences  in  their 
ashes.  This  must  necessarily  often  happen  according  to  the  above  mentioned 
hypothesis. 

An  Account  of  some  Books.    N  107,  p.  159. 

I.  Erasmi  Bartholint  de  Naturae  Mirabilibus  Questiones  Academicae.  Haf. 

1674,  in  4to. 
The  subjects  of  these  disquisitions  are  twelve,  viz. 

I .  The  figures  of  bodies  in  general.— 2.  The  figure  of  snow .—3.  The  pores 

of  bodies, — 4.  Attraction. — 5.  The  Cartesian  physiology. — 6.  Experiments.  

7.  Physiological  hypotheses —8.  Custom — 9.  Nature. — lo.  The  study  of  the 
Danish  tongue. — 1 1 .  Judgment  and  memory. — 12.  The  secrecy  of  sciences. 

II.  Thomae  Bartholin!  do  Anatome  Practica  ex  Cadaveribus  morbosis  ador- 
nand4  Consilium.    Haf.  1674,  in  4to. 
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Taking  it  for  granted,  that  k  is  the  least  part  of  a  phywciaii'*  and  surgeon's 
skill,  to  know  the  constitution  of  the  parts  according  to  the  usual  course  of  na- 
ture in  sound  bodies,  and  that  the  main  consists  in  tile  inspection  and  con- 
sideration of  pnrticul  'r  ^^ubjecls^dcad  of  remarkable  diseases,  nnr!  thence  com- 
posini:  an  aiKiToniv  iistful  in  practice ;  the  autlior  declares  that  iie  uried  m  his 
worlc  ilut  JJcrl^lK'ci  by  the  Urn,  llic  same  method  in  the  anatomy  of  men  and 
n'onien  deceased  by  considerable  sicknesses,  that  he  did  in  his  Anatoine  Refor- 
mata,  made  up  of  his  observations  tikcn  from  sound  corpses.  As  for  exantple, 
what  is  the  situation,  shape,  colour,  connection,  subst;ince.  See.  of  tlie  brain, 
hings,  liver,  intestines,  and  the  like,  in  such  as  died  of  the  apoplexy,  epilepsy, 
consumption,  fevers,  dropsy,  jaundice,  smr?!l-pn\,  cough,  &c.  j  solicitously 
examining  the  preLernaLural  constitution  of  every  pari,  iu  those  and  other  dis- 
eases^ la  order  to  the  better  understanding  of  the  places  aliected,  and  the  con- 
junct causes.* 

III.  La  Lettj«  de  Charles  Dretincourt  k  M.  Porrde,  sur  la  Methode,  pre- 
tendue  Nouvelle,  de  taillcr  la  pierre :  avcc  irois  autres  k  Monsieur  Vallot, 
Premier  Medicin  de  sa  Majestc.    A  Lfi'lf .  1674,  in  i2mo. 

These  letters  were  written  by  the  learned  author,  on  the  occasion  ot  a  new 
lithotoinjst  m  France^  pietcndmg  to  cut  all  sorts  and  sexes  of  mankind  for  the 
stone  in  the  bladder,  how  lar^  soever,  without  any  considerable  medical  pre> 
paratives :  which,  as  to  men,  he  would  perform  by  introducing  into  the  anus 
some  fingers  of  his  right  hand,  well  oiled,  and  thereby  Hnding  the  stone  im- 
mediately, and  thrusting  it  into  tfic  nerk  of  the  blaHder,  v.liere  it  is  to  be  held 
last  by  an  n^isistant  ;  and  thi'tcvipoii  iiavuiL!'  withdrawn  his  riaht-ltand  fiii^rcrs, 
he  would  plaoi  his  patient  in  a  due  posture,  and  then  oil  some  nngers  ol  his  left 
hand,  and  slide  them  into  the  same  place,  turning  the  neck  of  the  bla<kler,  to- 
gether with  the  stone,  towanU  the  small  left  trochanter,  till  with  his  right  hand 
he  could  draw  the  skin  of  the  perinseum  towards  the  right  femur,  where  it  is  to 
be  held  with  his  left  thumb,  and  then  with  a  fit  single  instrument  he  would  make , 
a  fcmi-lunar  inci^i^^,  and  so  without  any  other  mystery,  as  he  speaks,  draw 
out  the  stone,  ntui  lin  n  apply  healing  medicines. 

As  to  women,  lie  would  perform  the  operation  dirigcndo  digitos  in  siaum 
pudoris,  &c. 

Of  this  operation  Monsieur  Drelincourt  observes;  drst,  that  it  is  an  inven- 
tion as  old  as  Celsus  himself,  1600  years  ago.    Secondly,  that  it  cannot  be  used 

*  Shice  finrtboliue  6  lioie,  raocbid  anatotoy  Ims,  bceu  pro6eciUi:U  m\h  great  diiigcnce  by  De  Haen,  , 
Ludwig.  Stoll  and  Waller,  in  Germany  -,      SandUort,  in  Holland ;  hy  Morgagni,  in  Italy ;  ty 
Lieotaud,  Portal  and  Ptnel,  tuFVanoei  and  by  the  Monror*,  the  Hunters,  BaiNie  and  othen,  in 
Great  Bhtain 
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upon  adult  persons,  especially  when  they  are  very  corpulent  and  fat,  and  the 
stone  large  and  closely  adherino^;  since  it  appears  not,  how  in  such  subject?  the 
operator  caa  reach  the  bottom  of  the  bladder.    TiiinJiy,  that  it  is  very  doubtful, 
whether  the  bladder  can  be  thus  thrust  and  turned  at  pleasure,  as  he  pretends ; 
and  that  it  cannot  but  exceedingly  torture  the  patient,  to  make  such  com- 
pressions, as  must  needs  be  made,  both  to  thrust  down  the  stone,  and  to  force 
the  whole  bladder  to  descend  to  the  perinsium.    And  fourthly,  it  seems  to  our 
author  very  susiiicions,  tliat  this  operator  puts  his  fingers  into  the  fundaincnt, 
before  he  places  his  patii  nt  in  a  due  posture  to  rut  him.    Fifthly,  notice  U  here 
taken,  that  tliis  operator  dispatches  some  in  iwo  or  tliree  minutes,  but  others  he 
holcb  above  thirty  minutes;  and  our  author  can  give  himself  no  other  reason 
for  it,  but  that  he  deceives  those,  and  cuts  these.    Sixthly,  he  notes  that  this 
pretended  sirtist  makes  in  some  but  very  slight  and  superficial  compressions, 
and  that  very  few  of  his  patients  make  water  at  the  wound,  even  not  at  the 
moment  of  the  operation.    What  other  cause  can  there  be,  than  that  those 
who  urine  .ire  really  cat,  and  tbme  that  do  not  urine,  receive  but  a  mere  in- 
dsion    Seventhly,  he  observes,  that  those  that  are  cured  of  their  inri^ion  in 
five  or  Irix  days,  whom  he  proves  to  have  been  deceived,  are  free  from  ail  the 
ordinary  symptoms  of  this  cutting,  but  remain  subject  to  the  same  dysuria,  and 
make  as  thick  and  fetid  urine  as  before :  whereas  in  others,  whom  he  cuts  in- 
deed, the  cicatrice  is  long  in  forming,  and  is  preceded  by  divers  accidents;  but 
then,  indolence,  nnd  the  exemption  from  fits  of  the  none,  and  the  clearness  of 
the  urine,  do  presently  follow  after  the  operat  < n.    To  all  which  our  author 
adds,  that  his  proofs  are  more  tiian  convincing-,  \'.  lu-n  at  the  end  of  three  days, 
upon  sounding,  a  stone  is  found  in  some,  and  none  in  others. 

In  the  second  and  third  letters,  our  author  relates,  that  a  certain  person  of 
Normandy,  whom  the  new  pretender  affirmed,  upon  sounding,  to  have  no  stone, 
was  cut  of  a  stone  of  three  uiices  weight;  and  that  he  dying  some  days  after 
it,  and  being  opened,  his  bladder  was  found  not  only  full  of  \ery  hard  callosi- 
ties, like  ganglions  about  the  nerves,  but  also  lumps  of  a  white,  grumous,  solid 
and  friable  matter,  like  white  tnrtar,  which  was  as  it  were  cemented  upon  tlie 
scirrhous  substance  of  the  bladder :  besides,  there  were  fastened  to  tht  same 
bladdei-  certain  caruncles,  resembling  the  heart  of  a  pullet,  large  at  their  basis, 
and  by  little  and  little  growing  narrower,  and  ending  in  a  point,  of  a  fresh  Ver- 
million colour,  which  end  was  loose,  whereas  their  basis  struck  close  to  the 
bladder,  by  very  many  filaments,  which  as  so  many  roots  noiu-ishcd  them,  and 
made  them  look  so  fresh  in  this  their  soil. 

Lastly,  He  observed  stoie  of  little  strange  bodies,  that  were  so  interpn?crl 
between  the  woof  of  tiic  libres  of  the  bladder,  that  it  was  thereby  exceedingly 
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tumihed  and  scirrlioas.  He  says,  he  cut  it  athwart,  aiiU  found  the  inner  sub- 
stance of  it  very  full  of  vessels,  of  which  he  sounded  many,  and  found,  that 
though  it  was  hard,  yet  it  was  very  full  of  pipes  running  through  it,  which 
made  him  at  first  imagine,  that  as  the  spermatic  and  Iiypogastric  channels  of  a 
breeding  woman  grow  Inrge  in  proportion  as  ll-ip  embryo  is  nourished;  so  these 
liypoiTT'tric  veins  and  arteries  of  the  bladder  were  all  dilated,  and  widened,  to 
{&^d  Ljiese  caruncles,  which  from  thence,  as  their  placenta,  drew  all  their 
nourishment :  but  when  he  saw  that  these  tubes  did  far  exceed  their  oixlinary 
nuniber,  he  believed  that  this  was  from  thence,  because  that  each  capillary 
branch,  whose  smallness  commonly  hides  them  from  us,  was  much  stretched  in 
this  case,  to  furnish  this  matrix,  (if  it  may  be  so  called)  with  more  blood  than 
ordinary. 

Contbntation  of  Dr.  Daniel  Coxe*s  Discourse^  k-guii  in  107,  touching  the 
Identity  of  all  Volatile  Salts^  andPlnous  J^iri/s;  with  two  surprising  Expe- 
rivn'tits  concerning  Vegetable  SaltSt  perfectly  resembling  the  Shape  of  the 
FiantSf  whence  they  had  been  obtained. 

Concerning  volatile  salts  and  vinous  spirits,  there  is  nothing  worthy  of  no* 
tice.  One  of  the  two  surprising  experiments  concerning  vegetable  salts^  relates 
to  a  lixivium  of  fern-ashes  of  a  very  i^ed  colour,  the  other  to  a  sublimation  of 
vo1.iti!e  alkali  from  a  mixture  of  equal  parts  of  sal  ammoniac  and  potash.  The 
subhmed  salt  adhering  to  the  inside  of  the  glass  head  or  receiver,  exhibited  a 
pleasing  representation  of  firs,  piues  and  other  trees. 

More  Observations  from  Mr.  Leuenhoeck.   N*  108,  p.  178. 

I  took  tlie  eye  of  a  cow,  and  having  with  a  great  pin  pierced  the  cornea, 
found  in  the  aqueous  humour  some  few  crystalline  globules  swimming.  The 
dark-brown  colour  which  I  saw  in  this  eye,  consisted  of  dark  grey  globules.-^- 
Tlie  crystalline  humour,  which  in  hardness  almost  resembles  a  nutmeg  preserved, 

I  have  with  a  rasor  cut  asunder,  .'ind  found  \t  made  up  of  orbiculiTV  scaly  parts, 
lying  nnon  one  another,  whicii  liad  their  bcgiuaing  out  of  the  centre,  and  all 
consibted  of  crystallioe  globules. 

Having  viewed  the  vitreous  humour  lying  deeper  in  the  eye,  I  saw  many 
more  globules  than  in  the  aqueous,  which  I  took  out  from  the  top  of  the  eye. 
The  transparent  cornea,  after  I  hatl  let  it  dry  for  several  days,  I  viewed  also, 
and  found  it  likewise  to  consistof  cn  ^-talllne  g'oliilc-.  In  the  second  tnnide  of 
the  cyp,  there  appeared  divepji.  very  hnc  ghlteiing  coluurs.  It  wa^  binck,  r;nd 
consisted  also  of  globules ;  and  viewing  the  single  globules,  I  found  tiiem  dark. 
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The  third  tunide  was  exceedingly  thin  and  tender,  and  having  viewed  it,  I  found 
it  also  to  consist  of  globules  united.  I  viewed  three  optic  nerves  of  cows,  hut 
I  could  find  no  hotlowness  in  tfiem ;  I  only  took  notice  that  they  were  made  up 
of  many  filamentous  particles,  of  a  very  soft  substance,  as  if  they  only  ronsisted 
of  the  corpuscles  of  the  hiwm  joined  ti:i£;etlicr,  the  threads  wrrc  so  very  soft  and 
loose:  they  were  composed  ol  conjouied  globulesj  and  wound  about  agam  with 
particles  consisting  of  other  transparent  globules.  I  viewed  the  sixth  pair  of 
nerves,  called  par  vagum,  cutting  it  off  about  the  pipe  in  the  lungs  of  a  cow, 
and  found  it  to  consist  of  a  very  few  filamentous  particles,  composed  of  globules 
joined  tc^ther  which  thready  parts  are  very  strongs  and  they  lay  as  wound 
about  with  a  matter  made  up  of  pellucid  globules,  of  which  the  small  threads 
were  comjiosed.  I  lountl  in  them  not  r^nly  one  1  lollovvnes.s,  but  as  often  as  I 
cut  the  neire  asunder,  the  hollowncss  still  continued  therein,  and  1  found  m 
some  places  not  only  one  cavity,  but  two  or  three  caWties  at  once ;  and  where 
the  cavity  of  the  nerve  was  any  thing  large,  it  was  lined  about  with  fiknes  as  if 
they  had  been  purposely  contrived  there  to  keep  open  those  cavities,  and  to 
keep  them  from  being;  compressed  by  the  surrounding  parts. 

About  two  leagues  h  um  ti  t  is  town  is  an  inland- seii,  called  Berkelse  Sea, 
whose  bottom  in  many  places  is  very  moorish.    This  water  i?  in  winter  very 
clear,  but  about  the  beginning  or  in  the  midst  of  summer  u  grows  whitish,  and 
there  are  then  small  gi^n  clouds  permeating  it.   Passing  lately  over  this  sea, 
at  a  time  when  it  blew  a  fresh  gale  of  wind,  and  observing  the  water  as  above 
described,  I  took  up  some  of  it  in  a  glass  vessel,  which  ha^nng  viewed  the  next 
day,  I  found  moving  in  it  spvcra!  earthy  particle?,  and  some  green  Streaks, 
spirally  ranged  ;  and  the  wliole  compass  ot  each  of  these  streaks  was  about  the  * 
thickness  of  a  hair  :  otlier  particles  had  but  tlie  beginning  of  tiie  said  streak  ;  all 
consisting  of  small  green  globules  interspersed ;  among  all  which  there  aawled 
abundance  of  little  animals,  some  of  which  were  roundish ;  others  were  of  an 
oval  figure:  on  these  latter  I  saw  two'l^  near  the  head,  and  two  little  fins  on 
tfie  otlier  end  of  their  body :  others  were  somewhat  larger  than  an  oval,  and 
these  were  very  slow  iu  their  motion,  and  few  in  number.    These  animalcula 
had  divers  colours,  some  being  whitish,  others  pellucid ;  others  had  green  and 
very  shining  little  scales  j  others  again  were  green  in  the  middle,  and  before  and 
behind  white,  others  greyish.   And  Uie  motion  of  roost  of  them  in  tije  xvater 
was  so  swift  and  so  various,  upwards,  downwards,  and  round  about,  that  I 
confess  I  could  not  but  wonder  at  it.   I  judge  that  some  of  these  little  creatures 
were  above  a  thousand  time?  smaller  than  the  smallest  ones,  which  J  Iwve 
hitherto  seen  in  chee^,  wheatea  ilour,  mouldy  and  the  like* 
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Account  of  sane  Books.   N°  loe,  p.  182. 

L  Die  Airicjuifeche  Landschaft  Fetu  be^clnlcben  durch  Willielm  Johaii 
Muller  von  Harburgh ;  Gedruckt  zu  Hamburgh,  1673,  in  I'iaio. 

Tliis  piece,  comijosed  and  printed  in  High  Dutch,  contains  divers  not  in- 
cousidei'able  observations,  made  by  an  author  that  lived  eight  years  in  Felu ; 
a  cxiuiUry  situated  about  the  middle  of  the  gold-coast  in  Guinea,  in  5i  deg. 
noriiHi  n  latitude.  Observations,  not  of  sufficient  importance  however  to  be 
reprinted  here. 

II.  Tiie  lu-6t  Book  ol  the  Ai  t  of  Metals,  written  m  Spanish  by  Alonso  Barba, 
Sec.  and  Englished  by  the  R.  H.  Edward  Earl  of  Sandwich.  London,  ld74, 
in  8vo. 

It  is  liere  observed— I .  That  the  provinces  of  the  West  Indies  abound  as 
itinth  in  salt  as  in  metals:  tliat  the  sulphurous  liquor  nnphHin  and  petroleum 
will  take  fire  at  a  great  distance  fiom  the  fli?ne ;  here  contirmed  l^v  a  sad  in- 
stanee,  in  which  it  canae  to  pass,  that  a  labourer  being  let  down  into  the  bot- 
tom of  a  well  with  a  caudle  (in  a  lantern)  to  repair  it,  the  petroleum  immediately 
through  the  holes  of  the  lantern  sucked,  (as  they  speak)  the  flame  to  ttsell^ 
and  set  fire  on  the  whole  well ;  which  instantly  d^harged  itself  like  a  piece  of 
cannon,  and  blew  the  |X)or  man  into  pieces,  and  took  off  an  arm  of  a  tree  that 
hiinr  over  the  well. — That  though  Albertus  M.  atifl  others  think  th;it  niarcasites 
contain  no  metal  in  them ;  yet  experience Jias  lauglit  ti)e  contrary. — That  where 
orpiment  is  found,  it  is  a  certain  sign  of  a  mine  of  gold,  whereof  also  it  always 
contains  some  little  partide. — That  there  is  a  water  in  Peru,  near  Guancavelica, 
of  which  all  the  cattle  that  drink  it  die ;  and  which  when  put  into  moulds  of 
any  size,  and  being  for  a  few  days  exposed  to  the  sun,  it  become^  :i  perfect 
Ftonc,  with  which  they  build  then*  houses:  and  that  in  the  mountain  Pacocava, 
a  k^ague  from  the  nnvic^  of  Vcrenguela  de  Pacagues,  thf-rc  arc  springs,  that  are 
whitish,  inclining  to  a  yellow,  of  so  petrifying  a  nature,  tbat  as  the  water  runs" 
along,  it  concretes  into  hard  and  weighty  stones  of  difl&rent  shapes.—That 
abundance  of  brimstone  in  mines  is  a  good  sign  of  their  ridiness:  a  consider- 
able instance  c  f  ..hich,  is  the  rose  coloured  ore  of  the  famous  mountain  of  St. 
Isiibella  of  New  Potosi,  in  tlie  rich  province  of  the  Liji^s,  \vh:rh  is  almost  all 
|.l;>te,  and  bred  among  such  nbundnnre  of  brimstone,  that  the  cavities  in  the 
roeks  iire  proiently  all  on  tire,  n  a  lighted  camlle  touch  them.— That  the  opj. 
nion  confining  the  number  of  metals  to  seven  is  very  uncertain,  »ncc  it  is  very 
probable,  that  in  the  bowels  of  the  earth  there  be  more  sorts  than  we  yet  know ; 
ami  that  in  the  mountains  of  Sudnos  in  Bohemia  there  was  some  years  ago 


VOL.  IX.]  rHltOSOPHICAL  TKAWSACTIOtfS.  I69 

found  a  metal,  by  lUcm  called  Bismuto,  which  is  a  metal  between  tin  and 
lead,  and  yet  distinct  from  them  both. 

That  Otrabaya  in  Peru  contains  plenty  of  the  finest  gold,  as  fine  as  the  finttM 
gold  of  Arabia,  it  being  of  the  fineness  of  23  carats  and  3  grain  ^ ;  which  though 

formeHy  it  hati  only  hefii  gathered  np  in  frag;mf  nts,  washed  off  by  roins,  yet  it 
is  now  wrought  by  t'ollowing:  the  veins  of  it  under  grounH.  That  in  the  circait 
of  the  Charcas  iliere  IS  siicli  abuiulancc  of  sllvcr-inines,  that  they  aioiie,  if  there 
were  no  other  in  the  world,  were  siiHicicnt  to  fill  it  with  riches. 

That  there  are  mines  of  other  metals  in  the  same  provinces ;  as  of  coppcr» 
tin,  lead,  iron,  quicksilver,  &c. 

There  is  a  second  book  annexed  to  the  first;  on  the  refining  of  silver  by  quick* 
silver. 

JII.  The  Royal  Almanack,  &c.  by  N.  Stevenson,  _one  of  his  Majesty's  Gun- 
ners, London,  for  l675,  iti  I2mo. 

This  full  and  ingeniously  contrived  diary,  contains  first  the  true  places  of  the 
sun,  moon,  and  other  planets,  with  their  rising  and  setting.  Secondly,  the  high 
water  at  London-bridge,  with  rules  to  serve  other  places  after  tlie  new  theory  of 
tides.  Thirdly,  tlie  eclipses;  as  rUo  the  tables  of  the  sun's  rising,  moon's 
siouLhlng-,  mnon'b  rising  and  setiit\:^^.  T'ourthly,  the  moon's  and  the  other 
planets'  appulses  to  tiie  hxal  stars  for  the  meridian  ot  London,  by  Mr.  John 
Flamsteod. 

v#  Strange  Kind  of  Bleeding  in  a  r.Utfc  Chi' J,    Btf  Mr.  Sam.  du  Card. 

N*  J 09,  p.  193. 

A  child,  about  a  quarter  of  a  year  old,  at  Little  .liaK  ia  Slirop-bir^',  was  taken 
with  a  blpedin?^  at  the  nose  and  cars,  anil  m  tlie  hintK-rpart  of  the  head,  which 
lasictl  lor  tliree  days;  at  the  end  of  which  the  nose  and  ears  wased  bleeding; 
but  still  blood  came,  like  sweat,  from  the  head.  Tliree  days  before  the  death 
of  the  chiW,  which  happened  the  sixth  day  after  she  began  to  bleed,  the  blood 
came  more  violently  from  her  head,  and  streamed  out  to  some  distance.  She 
bled  also  on  her  shaulJers,  an  !  at  the  waist  in  Such  quantities,  that  ihe  linen 
next  her  might  be  wrung,  it  was  so  wet;  atid  every  day  required  clean  linen. 
Slie  for  three  days  bled  also  at  the  toes,  at  the  l^^nd  of  her  arms,  at  the  joints  of 
her  finger*  of  each  hand,  and  at  the  fingers'  ends ;  and  in  such  measure^  tljat  in 
a  quarter  of  an  hour  the  mother  has  caught  from  the  droppings  of  the  fingers, 
near  as  mucli  as  the  hollow  of  her  hand  could  hold.  All  the  time  of  this  bleed- 
ing the  child  never  cried  very  much,  but  only  groaned ;  though  about  tlirec  weeks 
beforp,  it  had  nich  a  violent  fit  of  crying  as  the  mother  said  she  never  heard. 
Aficr  the  child  was  dead,  tlu  re  appeared  in  those  places  where  the  blood  came,' 
little  holes  like  llie  prickings  of  a  needle. 
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jf  Further  Account  of  the  Ztrckniizer  Sea.  By  Dn  Edw,  Brown.  N»  lOg,  p.  194. 

This  lake  is  encompassed  with  high  hills  at  some  little  distances ;  but  I  saw 
no  snow  on  them  j  but  on  other  mountains  in  the  country,  as  I  travelled  to 
and  from  this  lake,  I  obser\'ed  ?non-  in  June.  Upon  liills  on  the  side  of  grc.it 
lakes,  tlie  snort'  lies  not  so  long  as  on  hills  more  distant.  The  lioies  for  the 
water  arc  s;vnoi  olly  stony,  and  not -in  soft  or  loose  earth  j  yet  iu  one  or  two 
places  the  cai  th  has  been  known  to  sink,  and  fall  in,  particularly  near  a  village 
called  Sea-dorf.  The  great  holes  arc  the  same  every  year ;  but  possibly  part  of 
the  water  may  sometimes  find  or  make  ne^v  passages.  When  the  water  begins 
to  retire,  it  is  seen  in  these  holes  for  a  while,  but  afterwards  it  descends  lower 
oat  of  sight.  There  remains  in  June  no  water,  at  least  not  any  that  is  consider- 
able for  any  time,  in  places  more  elevated  than  those  h^oles,  most  of  it  draining 
iwv^v  towards  die  holes  sa  the  valleys  ;  the  rest  is  eitlier  imbibed  by  the  earth, 
or  it  any  remain  in  the  hilly  or  rocky  part,  it  is  evaporated.  The  fish  are  taken 
at  these  holes  when  the  water  descends.  For  besides  that  the  water  spreads 
speedily,  the  Prince  of  Eckenberg,  who  is  loi-d  of  tliis  lake,  and  the  parts  about 
it,  will  not  permit  them  to  be  taken  at  any  other  time.  The  holes  are  of  dif- 
ferent sizes  and  ?hnpes.  Some  perpendicular  at  the  beginning  and  then  oblique ; 
others obli(]UC  at  nrsi ;  scarcely  two  exactly  alike.  The  water  ascends  so  plenti- 
fully, that  it  fillii  tlic  Jake  iu  a  short  time,  especially  the  valleys  ;  but  I  cannot 
determine  it  to  a  day :  for  some  years  the  water  rises  so  plentifully,  that  it  fills 
all  about  Niderdorf,  and  almost  to  Zirchnitz.  The  water  that  spouts  seems 
somewhat  clear  in  the  air ;  but  being  spread  about,  it  looks  as  formerly  in  the 
lake.  Tlie  water  is  not  always  nt  the  same  height,  but  somewhat  differing  ac- 
cordinc;  to  rains,  "^nows,  or  drought ;  and  they  are  sensible  of  its  height  by  the 
tops  of  tlie  hills  in  it,  and  its  i>preading  towards  Zirchnitz ;  but  it  alters  not  very 
much  till  it  begins  to  go  away.  No  river  enters  the  latter,  butxtnly  inoon&ider- 
able  rivulets  on  the  south  and  east  side ;  noi'  has  it  any  knovm  outlet  but  by 
the  holes.  The  country  is  high  about  the  lake.  Probably  this  lake  may  hold  > 
dependence  of,  and  commimication  with,  some  subterraneous  great  lake,  or 
magazine  of  water,  belon;j;ing  to  these  hilly  regions,  which  when  full,  and 
running  over,  mny  vent  itself  wirh  force  nnd  plenty  into  this  field,  and  when 
scant  of  water,  absorb  antl  uriuk  ni  ine  same  again  ;  tiie  water  of  tiie  lake,  re- 
turning but  from  whence  it  came,  having  no  river  running  out  of  it  whereby 
to  be  discharged.  It  freezes  in  winter  like  other  lakes;  so  that  the  fishes  of 
this  lake  have  acloser  habitat  in  th  m  those  in  others;  for  they  are  under  the  ice 
a  part  of  the  winter,  and  under  the  earth  a  part  of  the  summer.   What  they 
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call  tlie  fishcr-stone,  Is  a  large  stone  upon  one  of  the  hills,  or  ele\'ated  parts  of 
the  field,  which  whenever  it  appears  above  water,  Uie  fisher  men,  being  upon  the 
Jake,  take  notice  of  it,  and  know  thereby,  that  in  a  icAv  (];iys  the  water  will 
retire  under  ground.  For  alter  tJic  Mlmg  of  the  lake  in  September,  thc^  w<iter 
never  decreases  so  low  again,  as  to  let  the  fisher-stone  appear  till  it  begins  to 
retire  under  ground. 

Observafkms  made  upnv  H'tcf^d  Voyages,  tmderfahn  io  Jmd  a  "way  for  Sailhig 
almuf  ihe  North  to  the  East  Indies,  and  for  returft/ffrr  the  same  u^ay  from 
ihaicc  hither :  to<fcthcr  with  Insi ni<  n'>>/s  ^hen  hy  the  Dutch  En^t-lndia 
Company  for  the  Discovery  of  the  f a /nous  Land  oj  Jexao  near  Japan.  To 
which  is  added  a  Relation  of  Sailing  through  the  Northern  America  to  the 
East  Indies.  JEnglished  by  the  Editor  out  of  Duicht  which  had  been  com- 
posed by  Dirik  Retnbrantz  van  Nierop,  and  printed  at  A/nsterdam,  1674,  in 
Ato,  N**  109,  p.  J  97. 

Tlie  attempts  at  a  north-east  passage  to  India,  have  alwa)s  failed  of  the 
■    object.   And  as,  to  the  remarks  and  observations  contained  in  this  paper,  M'hich 
are  chiefly  about  the  land  of  Jesso,  and  the  adjacent  parts,  they  are  rendered 
totally  useless  at  this  time,  by  the  more  accurate  relations  of  modern  important 
voyages. 

Some  Observations  concerniti^^  a  possible  Pasmge  to  iJie  East-Indies  by  the 
Northern  America  fVesiward.    N®  J  09,  p.  207. 

or  this  passage,  mucli  was  at  first  discoursed,  merely  by  hearsay ;  as  may  be 
seen  in  the  h5?drographical  discourse  of  W.  Bourne,  printed  anno  1  Sp-i.  Next 
one  Hessei  Gerritse,  anno  l6l2,  wrote  of  tins  pas?ap;e  thus:  since  the  Eno^h'sh 
upon  the  several  voyages  of  W.  Baientz,  made  some  attempts  for  the  imi  ih- 
east;  the  directors  of  the  Dutch  East-India  Company,  for  some  years  )a^t  past 
sent  thither  one  Hudson,  who  not  being  able  to  find  a  passage  to  tlie  east 
sailed  to  the  west,  whence,  without  effecting  any  thing,  he  came  into  England! 
Afterwards  being  sent  out  again  by  tlic  English,  anno  I610,  and  having  sailed 
800  Dutch  miles  and  come  to  the  west  of  Bakalaos,  and  n'intercd  there  at  about 
52  dcg.  north  latitude,  and  desirous  to  search  h-.nlier,  he  was.  totretlier  with 
tlie  rest  of  the  governors  of  the  ship,  set  on  shore  by  Liie  seanjen,  who  refiis  d 
to  go  further,  but  came  home,  having  been  at  sea  10  months,  whereas  ibey  had 
been  victualled  but  for  eight. 

All  hopes  of  the  north-west  passage  have  since  been  completely  disappointed, 
fiiom  the  researches  of  the  modem  voyages. 
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An  Account  of  some  Books.    N  109,  p.  aop. 
I.  A  Discourse  TniKlc  before  t\\c  Royal  Society,  concerning  the  Use  of  Dupli- 
rsUc  Piopoi  linn,  in  .nnidry  iniport:tnt  P:u  llcni;ir5 ;  witli  :i  New  Hypoth^iits  of 
Elastic  or  S}Muig>  i>odicj».    By  Sjr  Wm.  Petty,  Knight/  8ec. 

*  Sii'  Wm.  Pcllv  w.is  a  very  mnartv.iMe  i[iit.)n>.-e  of  ;i  univr  -il  "^nins,  JjemglilgMy  emtncnt  as  a 
phiiosopher,  :t  ^>iiyiiCuu,  n  ni:)4lieiDa4ict.i»,  iHcdmiu-it,  puluiciaii,  tec.    He  vtttst  boru  ac 

Rumst'y,  in  HanipshiK,  u>va.  WItile  .n  boy,  benpeiu  much  of  bis  lime  among  the  aitiHccrs  (liere, 
hy  wliich  !>'■  .iciiuiici!  ;!  knouleilo^o  ut  nlnn^^t  i-wry  ti'.ii^e  that  neinsficvted  ;  handling  tlie  j.e\c)a!  (ouls 
witb  a  kkill  iikc*  an  expert  wurkotau.  Wiiii  «t)U;tl  f^iitty  he  obtained  Uu>  lAiixx,  (>tv«rk,  and  Fiencb 
lai>gua£e$,  a»  well  as  n  g'.'od  knowledge  iu  mailK-matics.  H«  went  to  study  at  the  tuiivcnitj  of 
Caen,  ii\  Norn^anJy  ;  and  aft^r  i>>>tnf  si.iy  {Iwiy,  ivtorncl  to  Engbnil,  where  he  was  prefutieil  in  ihi^ 
kind's  navy.  In  1 6 I'd,  when  iliectvU  wjr  ttti^d,  be  retired  totbe  Coniiaeiu^  where  he  pa&ed  tome 
years  in  Ranee,  FlanJers.  and  Holbnd,  prosecuting  his  studie«,  c*peci;iUy  pbyaic.  In  16**7,  be 
obtaiiwd  a  patent  to  tLUch  the  art  of  double  writing  for  17  }  e;u  s.  Adhering  to  the  prev  ailing  parly 
of  tlio  u.ttton,  he  u-ent  to  DsJord,  where  J»e  taught  auatoniy  nod  chemistry,  and  waa  created  a  doctor 
of  physic.  He  nuy  be  accounted.  a»  it  wcti',  tjic  father  of  the  H.  S.  wnce  l«r«  he  grew  into  iud» 
repute,  that  at  Li*  house  were  htl  J  those  philosophical  nieclings,  which  preceded  and  laid  the  foun- 
(Intion  c!"th'i  kMir.eil  Mjc'icty.  hi  Iti^Ohe  wa5  m.lJc  |>i\>rc<sor  of  anatomy  thfu-;  v  ,ni  after,  % 
merohci  ot  liie  tulkgc  ol  physitwii*  iu  LoudoivsaUu^irul'tiiNiot  ofiuustcat  Gr«aljara  cuUegc,  i^ondon. 
In  l(»52  he  was  appointed  physician  to  the  army  in  Irdand  i  as  also  to  three  lord-lieutenants  socces- 
sivi-ly,  Lambert,  lIcchvoiKl,  jiullitrry  Cromwell ;  by  the  last  of  whom  he  wa*  appointed  bis 
secretary,  and  clerk  of  (»uncil,  and  by  his  interest  also,  a  bnrgess  for  Weslloo  in  Cornwall,  in 
Richard  CixHrnveH'!)  parliamect,  wliich  met  in  January,  AAer  the  rebellion  was  o\-or  in  Ire- 

land, he  was  aj^ i  liiit  h1  one  of  the  commissioners  for  dividing  the  forfeited  hulds  among  tlie  army  who 
suppjreiaed  it.  In  Ireland  he  acquiit'd  a  large  fortune,  but  t»dl  witboutsusptctous  and  charges  of  unf  lir 
practices  in  bis  offices.  So  tliat  be  was  impeached  in  parliament  of  high  crime*  and  nxisdemeaiiors, 
which  in  \6i9  1  '  cured  bis  dismissiCKti  from  his  eraploymerits.  He  tlien  retired  to  Ireland,  till  the 
restoration  of  Ktug  Cliarles-tlie  2d  ;  when  he  returned  to  England,  where  ]»e  reiigoed  his  professor- 
ship at  Grcsham  college,  wa:>  gracioo^ly  ceceivcd  by  the  king,  aud  \va&  ap(x>iutcd  une  of  lite  commis- 
sioners of  the  court  of  cliims.  Also,  in  166 1 ,  he  )tcei\'ed  the  honour  of  knighthood,  with  the  grant 
of  a  new  pntitit,  constituting  him  surveyor-general  of  Ireland,  wlierebe  was  also  chosen  a  member 
of  the  parltameiu. 

On  tbe  iocor|)orating  of  the  R.  S.  Sir  Wm.  vnm  one  of  the  first  members,  and  of  its  fint  oouucil. 

About  tliis  time  he  invented  his  duuble-bciitomcd  sh;p,  lo  sail  against  wind  and  tide,  a  prt^ect  wlncb^ 
aot  completely  sns^vermg  in  all  respects,  was  afterwards  given  up.  In  lH-Mi,  he  sufi'erod  great  leases 
by  the  ii  re  of  London  ;  but  afterwards,  by  projects  of  various  works  and  ma»ufiictui«s,  he  augmented 
his  fortune.  On  the  fir-tt  meeting  of  the  I'liii.  Society  at  Dublin,  on  the  plan  of  (hat  at  London,  every 
thing  was  sabmittcd  to  Sir  Wm.  P.'u  direction  ;  and  when  it  was  fwrrred  into  a  r»'gr.l  u  «jcicty,  in 
168*,  he  was  chosen  tlie  fiist  president ;  so  that  lie  was  in  a  mam>er  the  lather  both  ut  dje  society  of 
London  Jind  of  Dublin.  Bat,  a  few  years  after,  all  his  great  projects,  as  well  philosophical  as  politi- 
cal and  comruercinl,  were  determined  by  the  effects  of  n  gangrene  in  his  ibot,  occtisioiird  bv  f!ii> 
iw«UiQg  ot  the  gout,  whicii  put  a  period  to  his  life,  at  his  ])uui»e  in  Piccadtlly,  Westminster,  Dec.  1(>^ 
]l>87,  in  tbe  6dth  year  of  bis  age }  Icaviog  behiiid  bim  an  immense  fortune,  aniouotiug  to  about 
15,0001  per  annum. 


■VOL.  PHILOSOPHICAL  THAN S ACTIOS!.  17^ 

The  author  of  this  discourse,  much  addicted  to  apply  speculntlons  to  use  and 
practice,  has  given  in  this  exercise  spvernl  inptnnccs,  wherein  the  conskleratron 
of  duplicate  and  sub-tluplicate  proprtion,  or  th*;  coiisaderation  of  sides  nnd 
thcii-  sc[tiares,  is  of  use  in  human  affairs.  Those  mstances  are — i.  la  ihe 
drawmg  or  driving  powers,  which  force  ships  or  other  bodies  through  the  water, 
with  reference  ta  the  respective  velocities  caused  thereby.— 2.  In  the  shapes  ot 
sharpness  of  bodies,  cutting  or  dividing  the  water,  through  which  they  are 
driven  or  drawn,  and  in  the  different  velocities  arising  from  thence,  where  the 
bodies  and  forces  are  equal. — 3.  In  the  strength  of  timbers,  or  uilier  homo- 
geneous materials  applied  to  buildin^^,  to  carts,  or  any  otlier  machinery  intended 
lor  strength  :  and  how  by  a  model  to  judge  the  suiBciency  of  such  engine  as  i» 
represented  by  it, — 4.  In  the  eflbct  of  oars  upon  equaJ  and  like  vessels,  accord- 
ing to  their  numbers,  lengtli,  blades,  and  motions,  with  or  against  the  stream  of 
smooth  or  uneven  waters. — 5.  In  the  motion  or  travelling  of  horses,  on  their 
several  paces,  and  witli  dlflferent  burthens  on  them. — g.  In  the  strength  and 
velocity  of  mills  and  then  wheels.— 7.  In  thccfTtTts  of  gnn])o\\der. — S.  In  the 
distance  at  which  sounds  may  be  heard. — g.  In  Liie  distances  at  which  oJorifc- 
rous  matters  may  be  smelt. — 10.  In  the  distance  at  which  the  objects  of  sight 
may  be  seen. — 1 1.  In  the  time  of  the  returns  made  by  vibrating  pendulums.— 
12.  In  the  lives  of  men  and  their  duration.— 13.  In  musical  and  sounding 
bodies,  such  as  strings  and  bellis.— 14.  In  the  effects  and  motiom  of  fire  and 
burning  spirits. — 15.  In  the  rising  and  £r]!ing  of  bodies,  but  especially  of  water 
in  pumps,  over-shot  mills,  K  aks  in  ships,  the  heights  of  rivers  at  their  head 
above  then-  fall  into  the  sea. — 16.  In  be! lows.— 1 7.  In  the  prices  of  several  com- 
modities, as  masts,  diamonds,  large  timber,  amber,  loadstones.  Sec. — 18.  lu 
mill-dams,  sea  banks,  and  the  bulwarks  or  walls  of  fortresses. — 1Q.  In  the  com  # 
pression  of  wool  and  other  elastic  bodies,  and  of  the  air  within  diving  vessels,, 
as  also  inr  the  effects  of  screiv-presses  upon  several  materials. 

Having  thus  enumerated  his  several  instances,  wherein  duplicate  and  sub- 
duplicate  proportion  is  of  groat  importance,  he  explains  \^lir,t  he  understands  by 
every  material  word  he  uses  in  tliis  discour^^e;  siicli  as  matter,  body,  figure,  place, 
motion,  quantity,  quality,  habit,  time,  proportion,  weight,  ssvilUiesa,  ibrce,  and 
elasticity.  This  done,  he  makes  tlie  applications  of  the  said  proportions  to  each 
of  the  respective  matters  just  mentioned.  To  whicli  he  subjoins  an  appendix  on 
his  new  theory  of  elasticity  mechanically  explained. 

The  various  pursuits  in  wliidi  Sir  Wta.  Pettjr  wi»  eogaged,  show  that  his  geoiu»  wsa  capable  of  anp 
thing  to  wbicb  be  chow  to  apply  it :  and  it  is  very  extniordiDsr}'.  th.it  a  man  of  10  active  and  basy  1. 
temper,  could  find  time  to  write  to  maojr  things  as  it  appears  he  did  j  wbicb  are  even  too  iuimerou»> 
to  be  more  particulariy  noticed  id  this  place. 
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II.  The  Secnnd  Book,  of  the  Art  of  Metnis,  wherem  is  taught  the  eommon 
way  01  Kenning  Siher  hy  QnicksiU'er,  witli  some  New  Rules  adLiod  ibr  the 
better  performance  oL  ilie  same  :  written  in  Spanish  by  Aionso  Barba,  and 
EnglUhcd  by  the  Right  Honourable  Edwaixi  Earl  of  Sandwtdi^  London^  1674, 
in  8vo. 

The  first  book  of  this  subject  was  noticed  In  the  last  foregoing  Number. 
This  second  consists  of  24  chapters,  most  of  tliem  of  a  practical  nature ;  de- 
scribing tlie  methods  employed  by  the  workmen  in  extracting  and  refining  the 
nietat. 

III.  AnimtKlvcrsious  on  the  First  Part  of  tlic  Ivlachina  Coclestis,  of  the  de- 
servedly famous  asti'onomer  Johannes  Heveliusj  See.  together  with  an  Explica- 
tion of  some  Instruments,  made  by  Itobert  Hook,  P.  of  Geom.  in  Gresh.  Col. 
and  F.  R.  S.  London,  1674. 

This  piece  consists,  as  the  title  Intimates,  of  two  main  parts.   The  one  repre- 
sents the  author's  thoughts  of  the  astronomicr?!  orgnnogrnphy  of  the  excellent 
Hevelius,  both  examini;iLC  Iii^,  and  Tycho  P]rahe"s  instruments,  and  undertaking 
to  evince,  tiiat  if  they  liacl  made  use  of  telescopicai  sights,  tlieir  observations 
might  have  been  much  more  exact  than  they  are;  forasmuch  as,  in  theautlior's 
opinion,  an  instrument  of  3  feet  radius  with  telescopes,  will  do  more  than  one 
of  60  feet  radius  with  common  sights.   Tlie  other  describes  an  instrument  for 
taking  all  sorts  of  angles  and  distances  In  the  heavens,  which,  if  increased  in 
bulk,  is  capable,  Mr.  Hook  says,  of  as  great  accuracy,  as  the  atmosphere  will  , 
ever  permit  celestial  observations  to  be  made.    Its  perfection  he  places  in  these 
seven  particulars :  l.  In  the  sights ;  which  are  such,  as  may  be  made  to  discover 
the  minntest  part  discoverable  in  an  object,  not  at  all  straining  the  eye,  and  fit 
for  all  eyes.   a.  In  the  divisions ;  which  are  such,  as  will  distinguish  the  angle 
as  minutely  as  the  sights  will  distinguish  the  parts  or  ol^ects,  and  that  even  to 
seconds.    3.  In  such  a  contrivance  of  the  sights,  that  with  one  glance  of  the 
eye,  both  the  objects,  though  a  semi-circle  distant,  are  at  once  distinguished 
and  seen  together.    4.  In  tlie  method  of  setting  it  exactly  perpendicular  to  a 
second  if  need  be.    5,  In  its  fixation  and  motion  ;  it  being  so  fixed  and  moved, ' 
that  if  once  set  to  the  objects,  it  continues  to  move  along  with  them,  as  long  as 
it  is  necessary  to  continue,  or  be  very  certain  of  any  observation.   6.  In  its 
being  to  be  made  and  adjusted  without  difiiculty,  and  not  to  be  put  out  of  order 
withovit  design  ;  as  also  in  its  great  easiness  of  being  rectified  and  again  adjusted. 
7.  In  it"?  being  not  very  chargeable. 

AU  tiiese  perfections  the  autiior  explains,  and  endeavours  to  make  good,  by 
describing  and  delineating  this  instrument  and  all  the  parts  thereof,  and  endea- 
vouring to  obviate  such  exceptions  as  he  foresaw  might  be  made  against  it. 

7 
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To  all  which  he  annexes  occasionally  something  that  relates  to  the  priority  of 
the  invention  of  the  circular  pendulum ;  and  likewise  a  description  of  a  wheel- 
work,  which,  be  says,  may  be  called  the  perfection  of  such  work  having  the 

perfcetest  idea,  he  thinks,  that  toothed  wheel-work  is  capable  of  performing  the 
same  effect,  as  if  the  wheel  and  pinion  had  an  indefinite  number  of  tcpth. 
Which  done,  he  describes  the  frame  for  keeping  the  instrument,  wljicli  is  tlic 
main  argument  of  this  book,  in  its  perpendicularity,  and  yet  ah'sys  in  the  azi- 
muth of  the  celestial  object ;  with  a  digression  of  the  great  use  of  this  principle 
in  dialing,  equalling  time,  clock-work,  &c. 

He  mentions  also  a  mechanical  way  he  has,  of  calculating  and  performing 
arithmefical  operations,  much  quicker  and  more  certainly,  than  can  be  done  by 
the  help  of  logarithms. 

He  concludes  the  whole  by  showing  many  of  the  particular  uses  of  tliis  new 
quadrant,  as — i.  For  measuring  the  refraction  of  the  air.  2.  For  regulating  tlie 
places  of  the  fixed  stars  and  of  the  planets.  3.  For  stating  tlie  latitude  of  places. 
4.  For  examining  the  influences  o£  the  planets  on  the  earth.  5.  For  measuring 
the  quantity  of  a  degree  upon  the  earth.  6.  For  measuring  seen  distances, 
7.  For  levelling.  8.  For  taking"  the  diameters  of  the  Sun,  moon,  and  other 
planets.  Where,  by  the  bye,  are  mentioned  two  other  instrument-,  one  for 
taking  diameters  to  seconds  j  the  other  for  looking  on  tlie  body  ot  the  sun 
without  injury  to  the  eyes. 

A  Letter  of  the  Learned  Franc.  Linus,  to  a  Friend  in  London,  animadverting 
upon  Mr,  Isaac  Newton's  Theory  of'  Light  and  Colours.       ]  10,  p.  ai7. 

Honoured  Sm. — Ujidcrstanding  Lhai  tilings  of  the  nature  I  now  write  are 
always  welcome  to  you,  from  what  hand  soever  they  come,  I  thought  good  to 
mention,  that  perusing  lately  the  Phil.  Trans..  (0  see  what  I  could  find  therein, 
in  order  to  a  little  treatise  of  optics  I  have  in  liatid;  I  lighted,  in  p.  3075,  upon  a 
letter  of  Mr.  Isaac  Newton,  wherein  he  speaks  of  an  experiment  he  tried,  by 
lettini?  the  snn  beams  through  a  little  hole  into  a  dark  ehamber ;  whicli 
passing  throuiib  a  glass  prism  to  the  op[x;isite  uail,  exbibited  there  a  spectrum 
of  divert  colours,  but  in  a  form  much  more  long  than  broad  ;  whereas  according 
to  the  received  iawi»  of  refraction,  it  should  rather  have  appeared  in  a  circular 
form.  Whereupon  conceiving  a  defect  in  those  usual  laws  of  refraction,  he 
firames  his  new  theory  of  light,  giving  to  several  rays  several  refrangibilities,. 
without  respect  to  tlieir  angles  of  incidence,  Sec. 

Truly  Sir,  I  doubt  not  of  what  this  learned  author  here  affirms ;  and  have 
myself  sometimes  in  like  circumstances  observed  a  similar  difference  between  the 
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■length  and  bt'eadth  of  this  ooteured  spectrum ;  but  never  found  it  fo  when  the 
s!cy  was  clear  and  free  tix>in  clouds  nc:ir  the  sun  ;  but  then  only  appeared  this 
di^erence  of  lcii;^th  and  breadlhi  when  the  sun  other  shined  through  a  white 

Lionel,  or  enlightened  some  i^uch  clouds  near  imto  it.  Atid  tlien  indeed  it  was 
no  mr.ivil  die  said  speclrutn  should  be  Inniztr  than  broad;  since  the  cloud  or 
cloiuL-*  so  enlightened,  were  in  order  to  those  colours  hke  to  a  great  sun,  making 
a  far  greater  angle  of  intersection  in  the  said  hole,  than  the  true  rays  of  the  sun 
make ;  and  therefore  are  able  to  enlighten  the  whole  length  of  the  prism,  and 
not  some  small  part  of  it  only,  as  wc  see  enlightened  by  the  true  sun  beams 
coming  through  the  same  little  hole.  And  this  we  behold  also  in  the  true  sun 
heams  when  they  enlighten  the  whole  prism  :  for  although  in  a  clear  lie:;vcn, 
tlie  rays  of  the  sun  passing  tlu  ong-h  t!ie  said  ho'e,  never  make  a  fjprrti mi-'  lonpcr 
than  broatl,  because  they  tlieu  occupy  but  a  small  part  of  the  prism ;  yet  it  the 
hole  be  so  much  lai^r  as  to  enlighten  the  whole  prism,  you  shall  presently  see 
the  length  of  tlie  spectrum  much  exceed  its  breadth;  which  excess  will  be' always 
«o  much  the  greater,  as  the  length  of  the  prism  exceeds  its  breadth.  From 
\v!i  n  c  1  conclude,  that  the  spectrum,  this  learned  author  saw  much  longer 
than  broad,  was  not  effected  by  the  true  «iun  beams,  but  by  rays  procwiing 
from  some  bright  clood,  is  said  ;  and  by  consequence^  tliat  tlie  theory  of  light 
grounded  on  that  experiment  cannot  subsist. 

What  I  have  here  said  needs  no  other  confirmation  than  mere  experience, 
which  any  one  may  quickly  try ;  neither  have  I  only  tried  the  same  on  this  occa- 
sion, but  near  30  years  ago  showed  the  same,  together  with  divers  other  expe- 
riments of  light,  to  that  worthy  promoter  of  cxpci-imental  philosophy,  SirKcnelm 
Digby,  who  coming  Into  these  pnrts  to  t.ike  the  spa  waters,  resorted  oftentimes 
to  my  darkened  chamber,  to  tho^e  var:ori<>  phaRoomena  of  lip^ht  mndo  hy 
divers  refractions  and  rclicclious,  aiul  took  notes  upon  them  winch  intlui.tiy  if 
they  also  had  used,  who  endeavour  to  explicate  the  aforesaid  dii&renoe  between 
the  length  and  breadth  of  this  coloured  spectrum,  by  the  received  laws  of  re-> 
fraction,  would  never  have  taken  so  impossible  a  task  in  hand. 

The  rest  is,  honoured  sir,  that  it  is  far  from  my  intent,  that  the  mistake  here 
mentioned  do  any  way  derogate  from  that  le^Trned  person :  which  truly  miglit 
linve  h  ifipt  r.Lcl  to  myself,  if  at  my  first  trial  tliLfCof,  the  sun  had  been  in  a 
w  hite  cloud,  as  it  seems,  it  happened  to  liim.  VV  herci'ore  ceasing  hu  lher  to 
trouble  you,  I  rest,  yours  to  command,  Fbancis  Linus. 

Ocioter  6,  1674. 

jin  Ansxter  to  thU  Le.Ua\ 


Sib,— The  letter  you  thought  fit  to  write  by  way  of  animadversion  upon  Mr, 
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Newton's  new  theoiy  of  hght  and  colours,  grounded  upon  an  experimrnt  of 
letting  the  sun-beams  through  a  little  hole  into  a  dark  chamber,  seems  to  need 
no  other  answer  but  this,  that  you  would  be  pleased  to  look  upon  and  consider 
the  scheme  in  Mr.  Newton's  ad  answer  to  P.  Pardies,  in  Numb.  85  of  the  Phil. 

Trans,  and  rest  assured,  that  the  experiment,  as  it  is  represented,  was  tried  in 

dear  days,  and  the  prism  placer!  dose  to  the  hole  in  the  window,  so  that  the 
light  had  no  room  to  dn  erge,  and  the  coloured  image  made  not  parallel,  as  iu 
that  conjeoture,  but  transverse  to  the  axis  of  the  prism. 

Eoftracts  of  Tm  Letters,  written  hy  Mr.  Flamsteed  to  Mr.  ColJms ;  th  e  one  of 
Nm.  25, 1674,  concerning  an  Imtrttment  to  thaw  the  moon's  true  place  to  a 
minute  or  two  ;  as  aim  the  fFrlters  design  of  correcting  the  hitherto  assigned 

Motions  oftheSun.  The  other  of  Dec.  14,  J674,  on  the  necessity  of  making 
Nezv  Solar  Numbers,  together  with  an  ETpedicnt for  making  trial,  whether  the 
RefraciioHs  in  ^ignor  Cassmis  Tabks  are  Just.  London,  Dec.  17 ,  1674. 
N'  110,  p.  aig. 

The  Extract  of  the  fr^t  Letter, 
After  my  return  to  Derby,  I  perused  Mr.  Street's  discouree,  and  considered 
the  contrivance  of  his  moon-wiser;  which,  though  he  affirms  in  the  conclusion 
of  his  IttUe  ttact,  to  be  different  from  Mr.  Horrux's ;  yet  I  can  assure  him,  that 
forthemoUon  of  longitude  it  is  the  very  same,  and  no  other  than  w  hat  i.  laken 
from  my  explication;  save  that,  where  I  thought  the  manner  of  hbratmg  ihe 
apogasum  was  obvious  from  the  calculaUon.  and  needed  not  to  be  explained  he 
has  sho^vn  how  to  take  it  in  the  libratory  circle.  As  for  his  motion  of  latitude 
mdecd  that  is  a  httle  different ;  bat  I  can  again  assure  him,  not  much  better 
than  Mr.  Horrox's,  to  whom  we  are  indebted  for  this  contrivance.  Mean- 
time, when  he  lias  done  wliat  he  can,  it  will  not  show  tlie  true  place  to  half  a 
degree. 

I  have  therefore  thought  of  another  contrivance,  not  so  large  nor  trouble- 
some as  his,  that  shall  show  the  moon's  true  place  to  a  minute  or  two, 
witfiont  error,  and  with  an  instrument  no  larger  than  his,  to  less  tlian  a  sinde 

jninute.  ° 

And  betuuisc  I  find,  by  correcting  the  snn^s  motions  by  Signer  Cass}ni*8  obser- 
vations, that  his  inequalities  are  5  minutes  less  in  his  n^can  (hstanre  ;  and  that 
Uie  motion  of  latitude  needs  correction  ;  1  shall  amend  both,  as  I  ihink  and  find 
fit,  m  this  instrument;  whidi  with  the  place  and  latitudes  will  give  the  moons 
semi-diameters  and  parallaxes  to  a  second. 
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The  Extract  of  the  other  Letter* 

I  think  I  have  bt  en  sinc  e  my  last  a  liltlc  better  employed  thaw  before,  I  found 
it  Dcce&sar)  to  make  new  solar  immbers,  because  in  my  old  I  had  neglected  to 
'apply  refractions  in  all  the  altitudes  above  30  degrees  t  wherein  yet  reason  and 
some  little  experience  has  showed  me  they  are  not  insensible.  I  found  Signor 
'  Cassini's  observations,  which  I  took  from  RicciolttS*s  Astronomia  Reformata, 
much  more  accurate  than  Tycho*s,  and  therefore  sought  cut  rnmbers  that 
micHt  answer  them.  The  apogaeum  I  found  it  necessary  to  ])romotc  44  minutes  ; 
so  that  aiiuo  iiieuntr  1655,  It  might  be  in  25  7  30'  Q' ;  and  to  make  the  great- 
est equation  only  I  54'  13'';  whereby  I  lound,  the  phaenomena  would  be 
answered  much  more  accurately  than  I  expected,  and  as  near,  all  things  con- 
sidered, as  I  could  desire. 

But  still  I  was  uncertain  whetlier  the  refi-actions  in  the  said  Cassinili  Tables 
were  just  measures  or  not ;  and  I  had  no  conveniences  for  making  trial.  At  last 
I  thought  on  this  expedient,  which  fully  s;itisfied  me  ;  viz. 

I  considered  tliiit  ii'  some  of  those  observations  of  the  distances  of  9  from 
the  0  by  day,  the  stars  iu  the  night  preceding  or  following,  were  skilfully 
examined,  they  might  show  me  the  true  quantity  of  the  equations  of  the  sun*8 
orb,  or  rather  the  difference  of  his  mean  and  equal  motion.   I  turned  over  his 
progymnasmata,  and  pitched  on  two.   The  first  made  anno  1582,  the  5th  of 
March,  hor.  4.  42%  and  hor.  7.  12'  p.  m. ;  whereby  I  found  the  Q  at  hor.  4.  42' 
wa«  04*' 47'  in  antecedence  of  the  Lucica  calcis  U,    The  second  made  anno 
1585,  the  15th  Sept.  i»or.  5.  15',  and  hor.  6.  55'  man^.    Where  from  applying 
tmd  considering  the  refractions  in  both,  I  found  the  sun  at  hor.  6.  55'  to  be  74? 
3<y  in  consequence  of  the  lower  head  of  II .   The  difference  of  longitude 
between  these  two  stars  is  17'^  59':  and  therefore  now  the  sun  in  consequence 
of  the  lucida  calcis  11  Q2°  2g\   So  that  the  sun's  apparent  motion  between  the 
year  1582,  the  5th  of  March  at  hor.  4.  42',  and  theyenr  15H5,  the  1 5th  of  Sept. 
at  hor.  6.  55'  mane  (besides  the  whole  revolutions)  was  18?"  lt»' :  but  the  meaa 
iTiotion  is  191°  2';  greater  than  the  apparent  by  9°  4&  i  which  parted  in  pro- 
portion to  the  eijuation  of  the  earth's  motion,  collected  for  those  times  from  my, 
new  tables,  gives  the  greatest  equation  of  the  orb,  l**  54'  15';  consenting,  to 
my  wonder,  without  any  wresting  of  the  observations^  with  that  which  I  dedu> 
ced  from  Cassini's  correct  meridional  altitudes. 

I  had  not  had  time  to  examine  any  of  those  others  he  has  related;  nor. 
indeed  are  there  any  ways  convenient;  but  hy  this  that  I  have  done  you  may 
see,  that  if  once  we  get  instrumejUs  to  our  purpose,  that  tlien  it  wdl  not  be 
difRcutt  to  coneci.  he  &un  6  uuuuu:^,  wakuuL  Liic  cuu^ideratioA  of  the  meri-- 
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dional  altitudes,  in  whicli  24  seconds  error  gives  the  place  above  one  minute 
•miss. 

At  present  I  use  tables  for  the  sun's  motion,  grounded  on  this  equation, 
which  is  less  than  Tycho*8  by  no  less  than  g  minutes ;  which  must  needs  cause 
great  alterations  in  our  numbers  for  all  the  other  planets;  in  correcting  of 
which,  I  shall  employ  some  of  those  minute*  I  can  spare  from  my  more  neces- 
sary studies,  and  have  hop<?s  of  good  success. 

l^cho's  great  equation  made  b*m  commit  no  smal!  errors,  and  put  liirn  upon 
Strange  shifts  to  hide  and  salve  them.  All  his  observations  of  the  planets  n\ 
their  oppositions  to  the  sun,  are  to  be  corrected,  befoce  we  may  attempt  to  repre- 
sent them  by  numbers:  for  his  errors  in  the  sun's  place  made  him  err  some- 
times  5  or  6  hours  in  the  time  of  the  opposition,  which  must  be  reformed. 

And  that  I  may  perform  my  discourseof  the  parallax  of  Mars  observed,  I  shall 
fall  upon  it  at  my  spare  bour«  afier  Christmas. 

Svnie  Oheroatiom  and  Experimenis  by  3fr.  Martin  Lister.    N^*  l  lO,  p.  321. 
I.  Of  the  Effiarescence  of  certain  Mineral  Glebes. 

I  keep  by  me  certain  large  pieces  of  crude  alnm-mines,  such  as  they  were  taken 
out  of  the  rock.  I  had  also  in  the  same  cabinet  like  pieces  of  the  ordinary 
fire  stone  or  marcasite  of  the  coal-pits,  which  here  we  call  brass  1  Lirnp>.  In  pro^ 
cess  of  time  both  these  glebes  shot  forth  tufts  of  long  and  slender  fibres  or 
threads ;  some  of  them  half  an  inch  long,  bended  and  curled  like  hairs.  In  boiEi 
these  glebes  these  tufts  were  in  some  measure  transparent  and  crystalline. 
These  tnft?  did  as  often  repiillnlate  as  they  were  Struck  and  wiped  clean  off.— 
Herein  these  fibres  differed  in  taste  ;  the  aluminous  very  alamy  and  pleasantly 
pungent;  the  viUioUc  styptic  and  odious :  again,  the  alutn  ones  being  dissolved 
in  fair  water,  raised  a  small  ebullition  ;  whereas  the  vitnolic  fibres  dissolved 
i]uietly.  The  alum  fibres  were  generally  smaller,  and  more  opake,  snow-like ; 
the  vitriolic  larger,  many  fibres  equalling  a  horsehair  in  thickness,  and  more 
crystalline.  The  water  wherein  the  alum  fibres  were  dissolved,  gave  no  red 
tincture  with  gal! ;  not  by  all  the  means  I  could  devise  to  assist  them,  whatever 
has,  and  that  with  great  «)nfidencp,  been  said  to  the  contrary,  by  some  of  the 
writers  of  our  Yorkshire  spaws  :  the  vitriolic  immediately  gave  a  purple  tincture 
with  gall. 

Having  laid  pleises  of  the  same  marcastte  in  a  cellar,  they  were  in  a  few  months 
covered  over  with  green  copperas,  which  was  these  fibres  shot  and  again  dis- 
solved by  the  moist  air,  doddered  and  run  together.  Exposing  other  pieces  of 
4hc  same  vitriolic  glebe  in  my  window,  where  the  siui  came,  tliey  were  covered 
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over  \\  \t\\  a  white  farinaceous  matter,  that  is,  with  these  fibres  calcined  by  the 
rays  of  the  sun  and  wnrm  air  beating  upon  them.  Of  what  figure  these  fibres 
were,  whether  round  or  angular,  I  could  not  well  discern.  But  I  take  these 
fibrous  and  thi-ead-like  shootings  of  alum  and  vitriol  to  be  most  genuine  and 
natural;  and  their  angular  shootings,  after  solution,  into  cubes  and  rhomboides, 
to  be  forced  and  accidental;  salts  of  very  different  natures,  as  well  vegetable  a.>» 
fossil,  by  a  like  process  m  ciysialliziug  of  them,  being  observed  to  shoot  into 
like  figures.    But. this  is  not  wy  purpose  at  tins  tune. 

II.  Of  an  Odd  Figured  Iris,   See  fig,  3  and  4,  pi.  7' 

I  have  not  observed  any  rock  or  sort  of  stone,  whether  metalhne  or  more 
common,  which  has  not  it*  different  sort  of  spar,  shot  m  some  part  or  Other  of 
its  bed  or  seams.    And  these  spars  diflfer  not  only  in  their  colours  and  other 
accidents,  but  eminently  too  in  their  figure.   To  pass  by  divers  which  I  have 
collected,  I  shall  describe  one  of  a  very  curious  figure,  and  which,  though  very 
common  in  our  blue  fime-Stone  rocks,  out  of  which  plenty  of  lead  ore  is  gotten, 
yet  is  not,  tiiat  I  know  of,  mentioned  by  any  author.    These  cryshil.  are  mostly 
of  a  black  water,  like  the  black  Hint  In  chalk-lr.lls ;  but  there  are  of  them,  which 
have  a  purphsh  or  ametbystme  colour ;  and  some  there  are  a»  clear  as  crystals 
They  adhere  to  the  seams  of  the  rock,  whether  between  bed  and  bed,  or  where- 
ever  there  are  cross  and  oblique  veins  through  the  very  substance  of  the  bed. 
The  smaller  the  veins  the  less  the  Iris.   Some  are  as  small  as  wheat  corns,  and 
others  a  hundred  times  larger.    They  shoot  from  both  sides  of  the  seam,  and 
inutuallv  receive  one  another.    They  are  fif^rurcd  tlius,  viz.  a  rcjlumn  of  six 
planes  very  unccjual  as  to  breadth;  the  end  adheiing  to  the  rock  is  ahvays  rug- 
ged, as  a  thing  broken  off  i  the  other  end  of  the  column  consists  of  three  quin- 
angular  planes,  very  little  raised  in  the  middle:  these  planes  too  are  very  unequal. 
However  th^  may  be  straightened  and  compressed  in  their  shooting,  yet  the  num- 
ber of  planes  mentioned  both  of  the  column  and  top  is  most  certai  n .    The  places, 
where  infinite  of  them  may  be  harl,  are  Rainsborough  Scar  on  the  Kibble;  also  in 
a  stone-quarry  near  Eshton  Tarne,  in  Cravai* 

III.  Glossopetra  (ricuspis  tum-serrata.   Fig.  1  and  2. 

]\Tr.  Rav,  in  his  travels,  has  these  words  concerning  the  Glossopetroe,  p.  115. 
*«  Ut  the  Glossopeti-jfi,  1  lave  not  yet  heard  tliat  there  have  been  any  found  in 
England ;  which  I  do  not  a  little  wonder  at,  there  being  sharks  frequently  taken 
upon  our  coasts.**  I  have  had  oat  of  the  isle  of  Sheppey,  in  the  river  of  Thames, 
very  sharks  teeth  dug  up  there ;  which  could  not  be  said  to  be  petrified  $  though 
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as  to  the  colour,  they  w^re.^omewhat  gilded  with  a  vitriolic. tarnish  ai  ^ist 
receiving  them  j  but  they        white,  and  in  a  short  time  came  to  their  natural 

colour. 

In  the  slone-quarries  in  Hindcrskdf-park,  near  Malton,  I  had  this  stone 
(fig.  1)  the  greatest  rarity  of  this  kind  I  ever  met  with,  and  which  I  took  nat 
of  the  rock  there  myseir.  It  is  a  fair  glossopetra  with  3  points,  of  a  black  liver 
coloiir  and  smooth ;  its  edges  are  not  serrated*  its  basis  is,  like  the  true  teeth, 
of  a  rugged  substance ;  it  is  carved  round  the  basis  with  embossed  work  j  it  has 
certain  eminent  ridges  or  lines  like  rays  drawn  from  the  basis  to  each  point. 

IV.  Of  certain  DactyU  Idtn,  or  the  true  Lapides  Jtutaici,  found  m  England. 

Fig,  5. 

The  stones  caiJed  Dactyli  Idaei,  and  Lapides  Judaici,  are  brought  over  to  u» 

from  beyond  seas  in  divers  shapes,  and  some  of  them  are  described  in  authors. 
We  have  plenty  of  tliem  for  kind  in  these  parts,  as  in  the  stone-quarrfes  at 
Newton,  near  Hemsley,  and  at  Hellingly,  by  Malton.  There  is  some  variety 
in  the  figure  of  them  here  also ;  but  the  most  common  one  in  these  rocks  is 
after  the  &shion  of  a  date^tone,  round  and  long,  about  an  inch,  and  sometimes 
longer.  They  are  a  little  swelled  in  the  middle,  and  narrower  towards  each 
end  :  they  are  channelled  the  length  way,  and  on  the  ridges  knotted  or  purled 
all  over  with  small  knot?,  set  in  a  quincunx  order.   The  inward  substance  is  a 

Uvhite  opaque  spar,  and  breaks  smooth  like  a  flint;  not  at  all  hollow  in  the 

uniddle,  as  are  the  Belemintes, 

V.  Of  the  Electrical  Power  of  Stones  in  rekihon  to  a  Vcgetahk  Rosin. 
Having  occasion,  in  July,  to  view  certain  fossils,  wliich  I  had  disposed  of  into 
divers  drawers  in  a  cabinet,  made  of  Barbadoes  cedar,  J  observed  many  of  tlv- 
stones  to  be  thickly  covered  over  with  a  liquid  rosin,  like  Venice  turpentine 
Examining  further,  there  was  not  a  drawer,  wherein  there  was  not  some  more 
some  fewer  stones  thus  drenched.   That  this  could  be  no  mistake,  as  /rom 
dropping,  the  bottoms  of  the  drawers  are  of  oak.    Again,  many  ston'es,  whicb 
were  wrapped  up  m  papers,  were  also  wholly  infected  and  covered  with  this  rosin 
Besides,  after  diligent  search,  there  appeared  no  manner  of  c.Kudatlon  in  any 
part  of  the  cabinet.   Two  things  I  thought  very  remarkable  .  ] .  That  of  tlie 
many  sorts  of  stones  I  had  there,  divers  escaped,  but  not  any  of  the 
krad;  havmg  therein  manganese,  shistus,  botryades,  &c.  which  were  all  deeply 
concerned.    2.  That  among  perhaps  500  pieces  of  the  astroites,  here  and  thcti 
one  or  two  m  an  apartment,  andsometimes  more,  were  seized,  and  the  rest  dry  - 
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AS  it  fares  with  people  in  the  time  of  the  plague  in  one  and  the  same  house.  I 
further  observed,  that  stones  of  a  «oft  and  open  grain,  as  well  as  those  of  a  hard 
and  polished  superfides,  were  affected  alike.  It  is  certain,  that  the  whole  body 
of  the  turpentine  of  the  cedar-wood  was  carried  forth  into  the  air,  and  floating 
tfirrein  was  :ig^in  condfnsed  into  Its  Own  proper  form  upon  these  stones. 
Xiiis  makes  it  more  iliau  probable,  that  odoriferous  bodies  emit  and  spend 
their  very  substance.  Thus  camphire  is  said,  ii'  not  w^'ll  secured,  totallv  to 
fly  away.  Again,  it  is  hence  evident,  tliat  there  is  great  ditiereuce  between 
the  distillation  of  vegetable  juices,  and  the  emission  of  effluviums,  or  tliia 
natural  dtstiUation:  that  really  separating  and  dividing  the  substance  into 
diflerent  ports  i  but  this  carrying  out  the  whole  intirely  and  ^unaltered  in  its 
nature. 


VJ.  Of  the  Flower  and  Seed  of  Mushnyoms. 

The  general  and  received  opinion  of  bolamsis,  concerriit)g  mushrooms,  is  that 
vrhich  Ca^Mir  Bauhinua,  inhisPinax^  expresses  ui  these  (ew  words,  viz.  "  Fungi 
neque  plantse,  neque  radioes,  neque  flores ;  neque  semina  sunt;  sed  nihil  aliud 
qu^m  terr«,  arborum,  liguorum  putridorum,  aliarumque,  putrilaginum  homidi* 
tates  superfluae."  1  am  of  opinion,  that  they  are  plants  of  their  own  kind,  and 
l>ave  more  than  a  chance  original.  Wc  wil!  instance  in  that  spfcies,  called  Fun- 
gus porosns  crassus  magnus  I.  B.  'Yhc  texUire  of  the  gills  is  like  a  paper  pricked 
full  of  pin-holes.  In  August  this  a,  very  frequent  under  hedges,  and  in  the 
middle  of  the  moors  in  many  places  of  this  country.  It  seems  to  me,  and  no  ' 
doubt  it  will  to  any  person  that  shall  well  examine  it,  that  the  gilts  of  this  mush- 
room are  the  very  flower  and  seed  of  this  plant.*  When  it  is  ripe,  the  gills  here 
are  easily  separable  from  the  rest  of  the  head  :  each  setxi  is  distinct  from  other, 
and  lias  its  impression  in  the  head  of  the  mushroom,  just  as  the  seeds  of  an 
artichoke  has  in  ilie  bottom  ot'  it.  The  larger  end  of  the  seed  is  lull  and  round, 
and  they  are  (h^sed  in  a  spiral  order,  just  as  those  of  the  artichoke.  The  like 
we  think  of  all  other  mushrooms,  however  differently  figured. 

And  if  it  ^isll  happen,  when  sown,  that  these  will  not  produce  their  kind, 
but  be  storil ;  it  is  no  strange  thing  among  plants,  there  being  whole  genuses  of 
plants  that  coidc  v.\\  and  flow  cr,  and  seed,  and  yet  their  seed  was  never  known 
to  produce  plants  of  their  kind,  being  naturally  sten!,  and  a  volatile  dost,  as  all 
the  orchides  or  bee-flowers.  It  may  be  further  observed  conceniuig  tins  mush- 
j-oom,  that  when  fresli  gathencd,  it  is  of  a  buff  colour  on  both  sides;  and  yet 

•  lliis  c^-njefture  resperting  tit?  C'<is1cnce  of  the  ^eeds  of  tbe  fbngicn' inillbtQtMiU  in  thdr  gilh, 
l}at  Iteea  vcriiie<l  by  th«r  iace  beoatitul  dtjcoverifis  of  Hedw'g. 
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cut  through  the  iiiiddle,  it  in  a  mdmeHC  change  from  a  pale  yellow  to  a  deep 
purple  or  blue,  and  stain  ]in«n  aooDfding!^.  A  drop  of  the  juice,  leisurdy 
squeezed  out,  hotding  it  between  your  eye  and  the  light,  will  diange  through 
all  the  colours  of  therainbow,  in  the  rery  time  of  it».felfing,  and  fix  in  a  purple, 
08  it  doca  in  the  springing  out  of  its  veins. 

■  .5 

VII.  Of  the  specify  vitrifying  of  the  xvhok  Bvdv  of  Antimony  by  Caitk. 

The  several  vitrifications  of  antimony  are  either  opake  or  transparent.  To 
the  tirst  kind  I  shall  add  one,  which  is  in  ili^elf  very  curiouii,  and  has  thei>e 
advantages  above  the  rest,  that  it  is  done  with  great  ease  and  speed ;  and  by 
it  I  have  performed  some  things  on  minerals  and  metals,  which  with  crude 
antimony  alone  I  could  not  effect.  Take  of  antimony  one  pound;  flux  it 
dear  :  have  an  ounce  or  two  of  the  cauk-stone,  described  below,  in  a  lump 
red-hot  in  readiness.  Pot  it  into  the  crurible  to  the  antimony;  ronlinuc  the 
flux  a  few  minutes  :  cast  it  intoaclean  and  not  greased  mortar,  decaniiiig  the 
melted  liquor  firoan  the  cauk.  This  process  gives  us  above  15  ounces  of 
vitram  of  antimony,  like  polished  steel,  and  as  bright  as  the  most  refined 
quicksilver.  The  cauk  seems  not  to  be  diminished  in  its  weight,  but  rather 
increased;  nor  will  be  brought  to  incorporate  with  the  antimony,  though 
fluxed  in  a  strorg  blast. 

This  cauk-stone  is  a  very  odd  mineral,  and  I  always  looked  upon  it  to  be 
much  akin  to  die  white  milky  mineral  juices,  I  formerly  sent  you  a  specimen 
of ;  and  this  experiment  is  demonstrative  that  I  was  not  mistaken ;  for  the 
milky  juice  of  tlie  lead  mines  vitrifies  the  whole  body  of  antimony  in  like 
manner.  That  this  vitrification  is  firom  the  proper  nature  of  cauk  I  Utde 
doubt ;  for  I  could  never  light  upon  arty  one  minera!  substance,  which  had 
any  such  effect  upun  antimony  ;  and  I  h3V<»  tried  very  many,  as  lapis  cabminaris, 
stone  sulphur,  or  sulphur  vivum,  galactites,  sulphur  marcasite,  alum-glebe, 
divers  spar^  &c.  Cauk  is  a  ponderous  white  stone,  found  in  the  lead-mines 
it  will  draw  a  white  line  like  chalk  or  the  galactites,  and  though  it  be  so  free 
It  is  more  firm,  and  has  a  smooth  and  shining,  grain,  spar>like,  yiet  not  at  all 
transparent— [Cauk,  orcawk,  is  a  sulphate  of  berytes.] 

An  Account  of  tomeBookf*  M'^llO,  p.  226. 
I.  Tracts  containing—l.  Suspicions  about  some  Hidden  Qualities  of  the  Air, 
with  an  Appendix  touching  Celestial  Magnets,  and  some  other  Particulars^ 
2.  Animadversions  upon  Mr.  Hobbes's  Problematade  Vacuo.— d.  A  Discoune  of 
the  Cause  of  Attraction  by  Suction.  By  the  Hon.  Robeit  Boyle,  £sq,  F.  R.  S.. 
London,  1674,  in  8vo, 
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In  the  first  of  these  tracts^  the  author,  passing  by  those  obvious  qualities  of 
the  air,  heat,  cold,  dryness  and  moisture,  and  such  others,  as  are  now  also  com» 
monly  known,  vis.  gravityt  elasticity,  refractivenesa,  &c.  inquires  into,  and 
delivers  his  conjectures  about,  some  yet  more  latent  ones.  And  the  chief  ac» 
count  on  which  tlie  air  may  be  thought  endowed  with  hidden  qualities,  he 
esteem"  to  be  ^ho^o  exotic  effluvia,  ih;it  probably  proceed  partly  from  beneath  the 
snrfai  l;  ol  the  earth,  partly  from  the  celestial  bodies.  Towards  the  end  of  the  firj«t 
part,  occa&iou  is  taken,  in  a  peculiar  discourse,  to  inquire,  whether,  as  ii  is  ihougiiL 
no  impossible  thing  that  nature  should  make,  so  it  may  not  be  an  unpracticable 
or  liopeless  thing  that  men  should  find,  or  art  should  prepare,  useful  magnets 
of  the  exotic  efEuvia  of  the  lower  r^on  of  the  earth,  or  the  upper  of  the 
world  ? — To  this  part  are  subjoined  soine  observations  on  the  growth  of  metals  ; 
also  some  new  experiirieiits  about  the  presi'rvation  of  bodies  ui  vaeuo  BovHano, 
or  with  exclusion  of  the  air ;  tried  on  bread,  milk,  cream,  clieese,  roasted  meat, 
blood,  violets,  July  flowers,  roses,  strawberries,  blackberries,  beer.  AH  which, 
exc^t  the  milk,  cream,  and  blood,  remained  good,  and  without  any  notable 
alteration,  after  a  considerable  time. — The  second  tract  of  this  book  being 
written  dialogue^wise,  examines  Mr.  Hobbes's  arguments  for  the  absolute  pleni- 
tude of  the  world,  and  shows  them  to  be  far  short  of  cogency. — The  third  ex.i- 
mint  s  the  cause  of  suction;  and  having  rejected  fuga  vaeui  to  be  the  caj>e  of 
the  raisuig  of  liquors  in  suction,  and  declared  also,  that  ha  cannot  acquiesce  in 
their  theory,  who  refer  it  to  the  action  of  the  sucker^s  thorax  :  which  done,  he 
makes  out,  by  experiments,  his  thoughts  concerning  that  cause;  which  thoughts 
amount  to  this,  that  liquors  are  upon  suction  raised  into  pipes  or  other  j  hollow 
bodies,  when  and  so  far  as  there  is  a  less  pressure  on  the  surface  of  the  liquor  in 
the  cavity,  tlian  on  the  surface  of  the  external  liquor  that  surrounds  the  hollow 
body  ;  whether  that  pressure  on  those  parts  of  the  external  liquor,  that  are  troui 
time  to  time  impelled  up  into  the  orifice  of  the  pipe,  proceed  from  the  weight 
of  the  atmosphere,  or  the  propagated  compression  or  impulse  of  some  part  of 
the  air,  or  the  spring  of  the  air,  or  some  other  cause,  as  the  pressure  of  some ' 
other  body  quite  distinct  from  air. 

II.  K.  P.  Claudii  Franc.  Millet  de  Chales*.  ^  S.  J.  Cursus  seu  Mundas 
Matl  iciriaticus,  universam  Maihesin  tribus  Tomis  complecteiis.  Lug.  1(}74, 
ill  foHo. 

The  first  volume  of  this  body  of  mathematics  comprehends  eight  books  of 

•  This  learned  roatheimticiaa  was  oora  of  a  noble  family  at  Ciiatubery,  1 621.  H«  wai  of  tho 
Society  of  the  Jesuits,  «nd  praferaed  mtthenutics  with  rnatition  at  Marseilles,  L700S,  Paria,  nod 
T^irin,  where  be  died  1^8.  The  best  edition  of  bis  coarse  of  matbeutatics,  is  that  of  1^90,  ia  4 
volumes.  The  treatise  of  oavigation  is  a  part  highly  esteemed. 


4 


VOL.  IX.]  MILOSOPHXCAZ.  ^&kSlSJLC'£lCM$i  IQ^ 

EttcIid ;  arithmetic ;  Theoi^osiuK's  spherics ;  trigonometry ;  practical  geometry  i 
mechanics }  statics ;  universal  geography ;  a  treatise  on  the  magnet ;  architecture, 

and  (mrpentry. — In  the  second  are  contained  these  treatises,  viz,  of  the  section 
of  stones,  of  military  architecture,  of  hydrostatics,  fountains  and  rivers,  hv- 
draulics,  navigation,  optics,  perspective,  catoptrics,  and  dioptrics, — The  tlurd 
contains  his  treatises  about  music,  pyrotechny,  astrolabes,  dialling,  asironomv, 
calendars,  astrology,  algebra,  the  method  of  indivwibles,  and  conic  sections. 

III.  The  Sphere  of  M.  Manilius  made  an  English  Poem,  with  Annotations, 
and  an  Astronomical  Appendix.  By  Edward  Sherburne,*  Esq.  Lond.  1675. 
in  folio. 

In  this  ancient  and  poetical  treatise  on  astronomy,  many  particulars  occur^ 
toucl-iing  the  nature  of  the  heavens  and  the  celestial  bodies,  that  agree  with  the 
assertions  of  some  of  tlie  most  eminent  modern  astronomers,  viz.  the  Huidity  of 
the  heavens,  against  the  Aristotelean  solidity  of  the  orbs  1  the  position  of  the 
tized  stars,  not  in  the  same  concave  superficies  of  the  heavens,  equally  distant 
from  the  centre  of  the  universe,  but  at  unequal  distances  in  the  ethereal  region, 
some  higher,  some  lower,  whence  the  difference  of  their  apparent  magnitudes 
and  splendour ;  the  fiery  nature  and  substance  of  the  fixed  stars,  and  in  conse- 
quence their  being  endowed  with  native  lustre,  and  niaknig  so  manv  suns  like  ■ 
to  our  sun  ;  and  the  Galax y  '.s  being  an  aggregate  of  numberless  small  stars. 

Of  the  parts  of  this  poem,  their  distribution  and  order,  and  of  the  inter- 
preter's endeavours  in  explaining  it,  both  in  his  learned  notes  and  considerable 
appendix,  he  observes,  that  the  poem  begins  with  a  succinct  indication  of  the 
origin  and  progress  of  arts  and  sciences,  particularly  of  astronomy ;  of  whicli 
last,  besides  what  the  translator  has  noted  in  his  marginal  illustrations,  he  has 
added  for  tlie  satisfaction  of  the  more  curious,  a  compendious  history',  continued 
down  to  the  age  of  Mumlius ;  with  a  very  instructive  rntaIoo;ue  of  the  most 
eminent  astronomers,  from  the  first  parent  of  ail  arts,  and  mankijii  itself,  to 
this  present  time.  That  it  is  continued  on  with  a  description  of  the  muiidiiae 
system,  and  of  the  celestial  signs  and  constellations ;  the  former  of  which  our 
interpreter  has  explained  according  to  the  various  hypotheses^  both  ancient  and 
modern;  the  latter  he  has  described  by  the  number  of  the  stars  that  compose 
them ;  their  several  denominations  in  most  of  the  learned  languages,  and  as 
they  are  distinguished  into  profane  and  sacred  figures,  according  to  the  difl%r- 
ent  uranography  of  the  ancient  Ethnics,  and  some  late  Christian  astronomers. 

*  Thti  Itamed  writw  was  bom  in  Loodoo,  in  l6\6.  mi  became  commissaiy  geaenl  of  the 

trtillery,  in  the  reign  of  King  Charles  ihe  Ist.   Continuing  true  to  ihe  royal  ra  ust»,  at  ;  l:e  reitoralion 
he  received  a  pension  and  the-lionour  of  knighthocKj  ;  aod  be  died  io  J702.  He  publubed  tratiriationf 
of  SaoecM't  tragedie*,  and  «  coU«ctioa  of  poems,  besides  tb»  Sphere  of  Maiiinas«  abore  noticed, 
vox..  It.  B  B 
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That  Ihe  third  part  of  this  poem  contains  a  description  of  the  celestial  drcles; 
for  the  better  understandrog  of  which,  besides  what  is  explained  in  the  marginal 
notes,  owr  author  has  added  a  cosmographical  astronomiai!  synopsis,  for  the 
most  part  according  to  Mersenne,  r.nd  thereto  annexed  the  12  propositions  ol' 
Thcodosius  dc  Habit;' hmiibus,  in  Engiisl).  And,  as  Manilius  has  touched  ou 
tlir  iict  v  nature  of  the  fixtrl  stars,  bis  ititcrpreter  has  here  made  some  further 
and  inure  curious  inquiries  touchiug  Liieir  sabstance,  light,  colour,  scintillation;, 
luimber,  figure,  magnitude,  place,  and  distance  from  the  earth,  or  rather  the 
sun.  In  the  next  place,  the  planets  are  enumerated ;  whose  several  denomina- 
tions, by  which  they  were  known  and  distinguished  by  the  ancients,  the  inter- 
preter has  given  in  his  notes;  further  enlarging  about  the  nature  and  substance 
of  the  sun,  his  macuL-n  and  fnculafj ;  al^o  of  his  vertiginous  motion,  mngnitnde, 
and  distance;  as  also  of  tlie  moon  and  her  spots,  adding  the  seleuograpliic 
schemes  of  Hevelins  and  Grimaldi,  wiih  their  respective  noinendatures ;  and 
exhibiting  a  bnei  account  of  tiie  nature,  substance,  structure,  figure,  magni- 
tude and  distance  of  the  other  planets.  And,  because  this  poem  ooneludes  with 
a  corollary  on  fiery  meteors  and  comets,  our  author  has  in  part  explained  them 
also  in  his  notes ;  more  fully  discoursing,  in  the  appendix,  of  their  names^ 
kinds,  and  several  species,  their  matter,  plaee,  and  efficient  cnnse? ;  and  adding 
in  the  close  a  chmiKilogical  historical  table  of  the  most  notable  comets,  that 
have  appeared  since  the  flood  to  tins  present. 

Nor  has  our  interpreter  omilicJ  to  inform  his  reader  toucliiug  Maailius's  Jife, 
country,  quality,  studies,  writings,  &c.  in  the  doing  of  which,  as  well  as  in 
composing  this  whole  work,  he  has  given  suffident  proof  of  his  more  than 
ordinary  acquaintance  both  with  ancient  and  modern  writings. 

IV.  Avona,  or  a  Transient  View  of  the  Benefit  of  making  the  Rivers  of  thi 
Kingd  in  Navigable ;  communicated  by  Letter  to  a  Friend  at  London ;  by  R.  S. 

I/?ndon,  JO/S,  in  BVO. 

This  U  tter;  ii  seem?,  was  occasioned  by  observing  the  situation  of  tiie  city  of 
Salisbury  on  tlie  Avon,  and  the  consequence  of  opening  that  river  to  the  said 
cjty.  The  author  aho^vs  the  manifold  benefiu  which  will  redound  to  the  ricii 
and  poor,  by  making  our  rivers  navigable,  to  promote  the  wealth,  navigation, 
commerce,  and  strength  of  the  island ,  and  to  advance  ingenious  arts  and  use- 
ful knowledge,  inventions,  accommodations,  and  discoveries. 

V.  An  Essay  to  facilitate  the  Education  of  Youth,  by  bringing  down  the 
Rudiments  of  Grainin;ir  lo  the  Sense  of  Seeing  ;  which  ought  to  he  improved  by 
Syncnsis,  fitted  lo  Children's  Capacities,  for  the  learning,  especialiy  of  liie  Eng- 
lish, Latin,  and  Greek  Tongues :  in  Three  Parts  i  an  Ajccidence,  a  Middfc 

« 
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Gmmmiir,  and  a  Critical  or  Uioroatical  Grammar.  By  Mr.  Lewis  of  Totteu^ 
ham,  in  8vo.  London. 


Account  of  the  Observations  in  London  and  Derbt/y  made  by  Mr.  HnoJr, 
Mr.  Flamsieed,  and  others,  concerning  tke  late  Eclipse  of  the  Moon^  oj 
Jan.  I,  l07't-         All,  p.  237. 


Beginning  of  the  true  shadow. . 

The  immersion  ».♦....., 

Emersion  

End  of  the  true  shadow  ...... 


ObMmdauBy  Flamsteed't 


London 


Ji. 

5 
6 
7 

8 


in. 

22 

58 

58 


TablM. 


IT 

5 
6 
8 
9 


m. 
32 

32 

7 
7 


5, 

58 
10 
50 
1 


At  Derby,  which  differs  from  London  in  loagitude  5  min.  Mi*.  Fkmstecd 
observed  the  h^g^niog  of  the  entrance  of  the  true  shadow  5h.  19m. — The 
penumbra  was  seen  in  London  to  continue  near  half  an  hour,  before  it  wholly 
quitted  the  body  of  the  moon. 

Observed  by  M,  Bulliald  at  Paris, 


B«e«ooing ;  the  •Uilade  ef  Capella  being 

Immersion  ;  ahitude  of  Capella  

Etnenion }  aliitude  o(  Capelia  of  PoUux 
End  J  ahituds  of  Sirlus  


43  40 

SO  47 


h .  m.  I. 

.5  32  C9 

6  33  3 

3  d  30 

9  10  0 


Bf  B  Vendttlttin  8y  ibe  Pbilobic 
—   ■       ^  Tible*. 


Clock. 


f. 

50 


lie  IRf 

5  32 

6  35  46 

8  8  0 

9  9  40 


li.  m.  s. 

5  44 

6  46  34 

8  24  S4 

9  SG  SI 


AccwM  of  Iceland,  by  8*  2>.  Paul  Biomon,    Translatedfrcm  the  Latin  bj  the 

Editor,    N**  111,  p.  238. 

The  air  of  Iceland  is  very  healthy  all  the  year  round.  The  diseases  the  in« 
habitants  are  most  subject  to,  are  the  colic  and  leprosy.  They  have  no  physic 
cians;  only  two  or  three  surgeons  that  furnish  plaisters  for  the  dressing  of 
wounds.  In  the  air  iron  rusts  very  soon.~-The  changes  of  the  weather  are  un- 
certain, nor  do  they  fall  ovit  aoconling  to  the  four  seasons  of  the  year.  Some- 
times  it  snows  as  well  as  hails  in  the  middle  of  summer;  and  the  winds  blow  now 
and  then  very  furiously  at  the  same  season. — ^The  frost  penetrates  at  mosi  four 
feet  into  tlie  earth.  Spirit  of  wine  and  oil  escape  freezing ;  raucli  more  quick- 
silver. Fish  are  preserved  from  putrefaction  by  burying  them  in  the  snow. 
Frozen  bodies  swell,  and  are  changed  both  in  taste  and  colour.   The  figure  of 
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the  snow  is  various,  as  is  also  its  size.   Hati  is  roundish  ;  the  largest  is  only  of 

the  size  of  hail-shot,  that  we  kill  fowl  with. 

Of  meteor?,   I  have  observed  tlie  ignis  l.smbens,  the  draco  volm^,  and 
frequeuiiy  twu  mock  suns,  witli  three  rainbows  passing  through  lliem  ariii  the 
true  sun.   There  are  no  stated  winds.*^The  depth  of  our  sea  is  various :  the 
greatest  about  the  coast  is  60  fathoms.   The  sea  water  in  clear  nights,  being 
struck  with  oars,  shines  like  fire  bursting  out  of  a  furnace.   The  tides  observe 
the  motion  of  the  moon.   The  sea  swells  about  the  moon's  rising  and  setting ; 
and  it  falls  when  she  is  to  the  'onih  niiJ  uo;  lli.    T!ic  ordinary  highest  tides  are 
not  above  it)  feet,  except  in  autumn,  when  ii  l^  very  tcm:-;e«:luon?,  and  then  they 
rise  sometimes  to  20  feet.    About  the  full  and  new  moon  are  the  highest 
spring  tides,  and  the  lowest  neap  iides.^Tliere  are  many  lakes,  and  most  of 
them  on  high  mountains,  which  ara  stored  with  salmon.   Innumerable  springs 
gush  out  of  rocks.    Also  many  hot  s[jrings;  of  which.  Some  are  so  hot,  that  in 
a  quarter  of  an  hour  they  will  sufficiently  boil  great  pieces  of  beef ;  which  is 
done  in  this  manner:  they  hang  the  kettles  with  coH  water  over  ihein,  in  which 
they  put  the  meat  to  be  boiled  ;  for  fear  of  either  btirnjng  or  thro  ^  ing  up  the 
meat  by  the  fervent  and  veliement  ebullition  of  the  hot  waters..    U  hese  waters 
harden  and  petrify  about  the  brims  of  the  springs.   The  highest  hills  are  not 
above  a  quarter  of  a  German  mile  high.   T^ere  is  a  whole  ridge  of  mountains 
through  all  the  island.   The  people  live  on!)"  in  the  valleys,  and  towards  tlie 
sea  shore.    There  are  other  volcanoes  besides  Heria ;  and  nil  rovcrec!  with  fhow. 
—The  decrmation  of  the  ioad-stone  is  here  to  the  north-west;  (but  how  much 
he  notes  not.) — The  soil  is  clayey  for  the  most  part ;  in  some  places  sandy  j  no 
where  chalky.   No  tillage  is  used ;  all  their  commodities  being  imported  ;  of 
which  the  chief  are,  barley,  wheat,  linen,  iron.— They  liave  great  numbers  of 
various  birds  in  summer.   In  winter,  ravens,  eagles,  wild  ducks,  swans.  They 
are  pretty  well  stored  with  horses,  oxen,  cows,  sheep,  dogs,  and  in  some  places 
with  hens.    There  are  foxes  in  the  mountains ;  and  the  Greenland  ice  brine's 
with  it  those  terrible  guests,  the  bears.    Tiie  oxen  and  cows  live  in  winter  on 
hay ;  but  the  horses  and  sheep  make  a  sin  ft  to  live  on  tiie  grass  under  the  snow, 
and  coralline  moss  called  muscus  marinus. — There  are  no  minerals  tliatare 
known ;  only  store  of  brimstone,  of  wluch  they  export  every  year  two  ships 
lading.— In  the  year  l642,  on  the  idth  of  May,  all  the  iea  which  bents  on  the 
promontories  was  for  two  days  so  pellucid  and  shining,  that  shells  and  the 
smp.llest  stones  could  be  seen  at  the  bottom,  where  the  sea  was  40  fathoms 
deep.* 

*  For  more  particabn  conoerning  thtt  northern  part  of  Borope  the  render  it  reTerred  to  Von 
UroO'i  I«Uer»  on  Icdand,  pabli*bed  in  )780.  The  wsler  of  the  bot-»prlog»  was  aoaljrted  by  ikft 
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Divers  Rural  atid  Eponomical  Inquiries,  recommended  to  Observation  and  Trial, 

K*  111,  p.  240. 

or  no  uBe  at  the  present  time. 

Exiract  of  a  Letter  of  Dr.J»  ffailis,  to  M.  ffevelius,  from  Oxford,  December 

31,  J  0/3;  gratuhiorij  for  hU  Orgnnographh  \  and  particularly  concerning 
Divisions  by  Dtagonais,  lately  inserted  in  Mr.  Hook's  Animadversions  o-n  the 
Jim  part  of  the  Ma  china  CoiluLis  of  Heveiius;  but  so  JuuUi.'y  there  pnrUed, 
that  it  was  thoughi  fit^  at  the  Juilwr*s  desire,  to  be  here  done  more  corrccllif. 
Translated  from  the  Latin,    N*  1 1 1 ,  p.  24 3. 

Ailcr  returning  Uianks  to  M.  lievelius  for  the  prusenr  <,(  iiis  book  Oigano- 
graphia,  or  description  of  his  astronomical  apparatus,  auu  some  handsome  com- 
pliments in  commendation  of  the  book,  the  instruments,  and  of  the  ingenious 
astronomical  labours  of  the  author.  Dr.  Wallis  then  adverts  to  some  certaia 
pu  ts  of  it,  particularly  the  divisions  on  instruments  b^'  diagonals.  Without 
dwelling  on  particularf^,  snys  Dr.  Wallis,  I  may  yet  briefly  mention  one  thing, 
vis?,  the  divisions  by  diagonal  lines,  intersecting  the  concentric  circle?  on  "the 
lioib  of  the  instrument.    You  retain  that  method  of  dividing,  Jong  since  used 
and  very  deservedly,  and  also  those  concentric  circles  disposed  at  equal  distances 
from  each  other.   But  although  this  might  occasion  certain  small,  and  even 
larger  errors  on  broad  limbs  of  instruments ;  yet  in  your  instruments,  which  are 
so  large,  .and  the  limbs  so  narrow,  as  you  justly  observe,  tliis  cannot  cause  any 
difFerence  nt  nil  that  can  be  sensible. 

On  this  occasion  I  fbaU  here  subjoin  what  formerly,  about  the  year  l650or 
llisi,  occurred  to  me  on  this  matter;  and  which  I  now  find  ainonc  my 
memorandums.  Namely,  if  it  be  required  thus  to  divide  Uie  broad  limb  of  a- 
smaller  instrument,  to  determine  by  trigonometrical  calculation,  at  what  dis- 
tances the  concentric  circles  ought  to  be  drawn,  so  that  the  angles  may  be  equal 
among  themselves-,  which  are  determined  by  the  transverse  intersections  with 
those  circles. 

Tke  Division  of  the  Arc  on  the  Limb  of  a  Quadrant,  or  other  such  lAe  Instrument 
by  Concentric  Circles,  anda  rigk  Diagonal  Line. 

^  Let  the  breadth  of  the-  limb  KL  -  /  (ng.  6,  pi.  7)  j  the  radios  of  the  inner 
circle  A  R  =  r;  that  of  the  exterior  AZ=  AL  =  l+r  =  zi  contaimng  the 
angle  RAZ  =  A,  to  be  divided' into  any  number  of  equal  parts,  the  number  of 

!ale  Dr.  Black  of  Edioburgh,  and  among  olbor  ingredients  was  lomi  lo  bold  ia  coition  tiUnont 
nrtk. 


igO  l>MlL030rUICA.L  T£AIf9AC7XON9<  [AMMO  l6f5» 

which  is  n,  by  the  right  lines  a,  h,  c,  ice.  (whose  lengtlis  ore  required)  making 
with  Ihe  rectilineal  diagonal  RZ  the  angles  «,  |3,  y,  5rc.    Then  RA  asz 

1  A,  RA  i  =s  ;A,  RAC  =  ~  A,  &c.    Let  ARZ  =  p,  and  AZR  =  q.  Having 

given  thfrftore  the  legs  f,  ?,  with  the  contuiiied  angle  A,  aiu!  thence  ilir:  Piim 
of  the  remaining  ajigles  />     ^,  the  rest  will  be  found,  p  obtuse,  and  q  acLitc  : 

for  z-{-r:  z  —  r  : :  tang.  ^ :  taag.         and  ^  +         =  />.  Then, 

knowing  the  angles  p  and  ^A,  and  thence  the  remaining  angle  a,  with  the  in- 
cluded side  r ;  the  side  a  will  thence  be  found ;  viz.  sin. « :  r ::  sin.   :  a,  Apd, 
in  like  manner,  having  known  p  and~  A;  p  and  ^^*P  and -A;  &c., 
there  will  be  had      bi  c;  d;  &c. 

For  example—I^t ;  =  1  i  /  =  o.^  ;  z  =  l.a ;  A  =  ic/.  Therefore />  +  jr  = 
179*  50' ;  andtj^  =  SQ*  65'.     Then,  as  z  +  r  s=  2.2 :  z  —  r  =  0.2: : 

tang.  £±?  =  687.5488693  :  6».5044427  =  tang.?Z2,  to  which  answers  the 

angle  sg"  5'  0'  17"'  nearly.  Therefore  ^±1  +  £=£  —  p  =  j  7^,0  o'  0*  17** 
nearly;  the  sine  of  which,  or  of  O"' 59' 59"  43'",  isO.Ql745il.  Then,  cuttinjr 
the  angle  A  into  10  parts,  each  of  them  of  1',  there  will  then  be  found  a,  b,  c,  d, 
e»f»g>h,ii  thus,  as 

Sio.  •  (0*  58'  sr  43**)  0,017160$  :  r  =  I ! :  Sin.  p  =  0.017451 1  :  1.01(»9*  =  « 

Sin.  jfl  (0    57    ^'9    13  )  0.0168694  :r  =  I  ■  ■■  Sin.  p  —  0,0174511  :  1.03448  =  It 
Sin.  r  <0   bG   59   43  )  0.0165780  :  r  =  i  ; :  Sio.    «  0.0174*11  j  1.05264  sa  c   J ;  J? 
Sin.  ^  (0   55   59  43  )  0.0162877 :  Icc,  Jrc.  1.07144 

Sm.  i(0   54  59   43  )  0.0159959  :  1.09091=*  J^T^ 

Sin.  C(0  53  59  43  )  O.OliJOfiOi  I.111I0=/ 
Sin.  «  (0   52    59   43  )  0.0154152:  1.13206  =  ^ 

Sin.  <  (0    51    59        )  1.15383  ss  4 

Sid.  •  (0   50   59   4j  )  0.0i46W5 :  1.17647  =  1 

1.20000  =  a 

The  Calculatioii  oiliemhe* 

Let  r  =:  1 J  /  =  0.1;  «  ss  1.1 ;  A  =  lO*.  Therefore  ^  +  ^  =  179*50',  and 
?1±£  =  89*  55',  whose  tangent  is  687.5488693.     Then,  as  2.1 :  o.i  : : 

687.5488698  :  32.7404223]  =  tang.  88°  15'  l«  57"'|  =:  tang.  T^trt. 

fore  ^  -l-^  =  />  =  178'  »'  1'  57"'!;  thf-  supplement  of  which  is  1*  49' 
58'  2'"4,  the  sine  of  which  is  0.03 19827.  Therefore, 
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bin.*  (I  45  58  2  g=308IJWI  }  3If?»27  (  '  jp 

Sin.*  (1  4-4  58  2  J  ss  3052!)O  )  3l98e7  (  1.047(J,'  ^«    r*?  is 

&c.  30^341  )     &c.    (  1.05765  =/  Jrjl  JO 

?99475  )  (  1.06796  «f  20 

2.06567  )  (  1.07843  =  A  2, 

290752  i  (  1.U.000S* 

So  far  my  memorandam.  Where  we  may  observe  two  cases;  viz.  when  the 
breadth  of  the  limb  is  made  the  5th  part,  and  the  lOth  part,  of  the  shorter 
radius;  and  tlie  angle  to  be  divided  10';  so  far  accurate  according  as  the  com- 
mon fligonometrical  canon  Is  so  ;  and  Indeed  the  last  figure  ambiguous,  some- 
times ill  excess,  somctimef;  in  defect.  As  to  the  radius,  f  mnke  it  ],  as  com- 
monly I  do;  not  JOOOOOOO,  as  most  others  do ;  by  wh4ch  n!!  ti  c  !TiuUip]icntioii5 
and  divisions  by  radius  are  saved.  Tlierefore  the  sines  will  be  m  decimal  parts  . 
to  which  therefore,  when  necessary,  I  prefix  ciphers,  which  also  occupy  the 
unit's  place  of  integers.  In  like  manner  are  we  to  proceed,  mutatis  mutandis, 
ivhen  the  limb  of  the  instrument  is  taken  in  any  other  proportion  to  the  length 
of  the  radius. 

But  it  will  be  more  convenient,  in  order  to  nvoid  so  often  findit^o;  the  pro- 
portional part,  that  the  angle/)  be  of  some  convenient  magnitude,  to  be  drrer- 
roincd  by  exact  minutes,  without  the  annexed  seconds  or  thirds ;  and  so  tiadHi'^ 
the  length  of  the  greatest  radius  «,  in  the  same  manner  as  the  others       c,  &c. 

Suppose  that,  as  before,  there  be  taken  r  =  l,  and  the  angle  A  =s  10',  and 
the  angle  />  be  taken,  not  178°  10'  V  b7"'\  before  found,  but  rather  178* 
10',  whose  su[)iilciTicnt  i^  1°  50',  the  tabular  sine  of  which  is  0.031 9922  ;  and 
the  same  of  the  «,  y,  ^,  ice.  The  sines  will  be  had  like  as  before,  but  by  one 
division  only ;  and  the  length  of  that  radius  z  being,  not  precisely  3.1  as  before 
but  nearly  so,  as  LOpc^.   Then,  ' 

Diffi. 

1.00000  =  r  Q 

Sin.  OB  l*4j)rs  917015  )  3l<)92C!  (  I.009l7Ba  ^  '  17 
Siii.^sl  48  SS3I+108  )  3199-22  (  1.01851  =b  18 

8io.yssi  47  ss3U2oy  )  319532  (  i.Q:&oa=^c  17 

to.  3082<>3  )  319922  (  1.03772  =  19 

3o'<?>^5  )    &c.   (  i.oi7(iO  =  ff  rji  19 

■302478  )  (  1.05767=:/    ^  SO 

299570  )  <  1.06794  =     ^"^'^  20 

2JKJ662  )  <  i.ors-ti  =  />  ^^J  QO 

S£W755  )  (  1.08908  =  »  ai 

2S0847  )  (  1.09990  =  *  **** 
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In  like  manner  every  thing  else  succeeds,  if,  assuming  tlie  radii  r>  /,  with  tlic 
angle  A,  we  compute  q  and  the  intermediate  radii ;  or,  assuming  tlie  radius  I, 
with  the  angles  A,  and  compute  r  nnd  the  intormcdinte  r:id;i.  Bat,  If  the 
breadth  of  the  limb  be  only  tlie  30lh  or  40th,  or  saialK  r  p;.rt  of  the  radius  ;  and 
the  angle  to  be  divided  be  not  lO',  but  only  10",  or  even  less  ;  tlie  diB'erences 
will  be  smaller  than  can  be  shown  by  the  common  trigonometrical  canon, 
and  become  quite  insensible ;  and  the  concentric  circles  will  be  equidistant  from 
one  another,  as  far  as  can  be  distinguished  by  the  senses :  because  the  lOOOdth 
part  of  an  inch,  and  still  more  the  10  thousan<lth  or  the  100  thousandth,  is  a 
difference  less  tlian  can  be  distinguished  by  "^rn^e. 

An  Account  of  smvr  Jinoks.    N*  U  I,  p.  246. 

L  Some  Physico-Theolceical  Considerations  about  ll;e  Possibility  of  the  Re- 
surrection ;  by  the  Hon.  RobLi  t  Boyle,  F.R.S.  London,  107  r.  in  8vo. 

The  tioble  author's  design  mi  this  discourse  k  to  show,  that  the  philosophical 
difiiculties,  urged  against  the  possibility  of  iLi  resurrection,  are  not  so  in- 
superable, as  they  are  by  some  pretended,  and  by  others  granted  to  be ;  and 
hopes  he  has  handled  this  subject  in  such  a  manner,  as  to  make  it  appear,  that 
sound  philosophy  may  furnish  us  with  good  weapon^  for  the  defence  of  our  faith, 
and  tliat  corpuscularian  principles  may  not  only  be  admitted  without  epicurean 
errors,  but  be  employed  against  them. 

11.  Waarc  Oeffening  der  Planten,  door  Abraham  Munting,  *  M.D.  and  Prof. 
Botanices  Groningen.    Printed  at  Amsterd.  1672,  in  4to. 

In  this  piece,  the  author  makes  it  his  business  to  describe,  from  his  own  ob^ 
servation  and  search,  the  nature,  culture,  preservation  and  propagation  of  trees, 
shrubs,  herb?,  and  flowers.  Of  trees  tlms  described,  there  are  65  ;  of  shrubs 
6i  ;  ofhc^rbs  and  flower'  44p  :  in  all  r>7b.  Of  wliic'n  there  being-  many  tliat  are 
exotic  to  Europe,  the  art  and  way  oi  ordering  tlietu  in  these  parts,  is,  among 
the  rest,  here  delivered* 

Speaking  of  the  setting  of  kernels  and  sowing  of  seeds,  he  gives  this  advertise- 
ment, that  the  kernels  and  seeds  of  such  trees  and  plants  as  bear  their  fruit 
zhove  ground,  must  be  set  or  sown  in  the  decrease  of  the  moon  ;  but  of  such  as 
lienr  their  fruit  under  ground,  as  turnips,  par^^nips,  carrot?,  &c.  must  be  com- 
mitted to  the  ground  in  the  increase  of  the  moon  :  to  which  lie  adds,  it  the 
-contrary  be  practised,  it  wUl  be  found,  that  those  trees  and  plants  will  indeed 
tc^T  many  branches  and  lai^  leaves,  but  little,  and  that  very  small  fruit. 

To  obtain  extraordinary  good,  large,  and  Beautiful  apple  fruity  he  advises,  by 

*  Abntbam  MuDttng,  a  learned  botanbf,  waa  tba  author  «f  rsrioiH  work*,  of  whicb  tb«  chief  is 
•ntided  Hytogrtipkia  i'vrjofv.  H«  died  In  the  year  i683* 
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aU  means,  to  gi  ai  t  good  grafts  upon  such  apple  stocks  as  afc  produced  from  the 
seed,  and  liave  been  deprived  of  their  heart-root,  which  shoots  downwards. 

III.  The  Prevention  of -Poverty.    Showinj;  the  Causes  of  tlie  Decay  of  IVade, 
Fall  of  Landsi  and  Want  of  Monr}- :  n'irh  FApcrlicMts  for  remed\  iiig  t!»e 
anil  bn!ip:in^  the  Kiniidom  to  an  em  merit  degree  of  Riches  and  Pros()erity.  By 
Kich.  Uayaes,  London,  1674,  in  8vo. 

A  mojv  l>articular  .■Iccuiml  of  the  last  Eclipse  of  the  Moon,  as  }j>  cniUed  in  our 
last  Number.  Frum  thf  French  Journal  des  Scavam,  N**  J 12,  p.  257* 
January  11,  N.  S.  1075,  about  5  oVIock,  12  mm.  in  the  evcninfr,  in  the 
IJnya!  Observatory,  M.  CasHnt,  M.  Picard,  auUM.  Koeiner,  begaa  to  perccjvc 
Lliat  the  cabteru  part  of  llic  moon  gradually  Io*t  its  light;  so  that  at  5h.  25ro. 
they  saw  a  manifest  penumbra ;  then  at  b\\,  Z'lm.  dOs.  the  limb  over  aguinst 
the  spot  called  Herdius  grew  $0  dark,  that  they  all  agreed  that  this  was  the  true 
beginning  of  the  eclipse.  I'hey  saw  yet  the  little  spot  Kicdoli^  which  dtsap« 
pcared  not  till  15  mln.  after;  and  so  the  s»h;K?o\v  advanced  from  ?pnt  to 
spot  unto  the  other  opposite  hmb  of  the  moon,  according  lo  the  regular  order; 
the  njost  remarkable  times  and  circumstances  being  as  below ;  viz.  Beginning 
of  the  eclipse  at  5h.  32m.  506.;  the  total  immersion  6h.  33m.  46s ;  beginning 
of  the  immersion  8I1.  8m.  Os. ;  end  of  the  eclipse  Qh.  9m.  40s.  The  diameter 
of  the  moon^  measured  just  before  the  eclipse,  was  33'  1  i''.  The  times  were  by 
hrgc  pf»nduluin  wntchc*:,  \vhtch  were  at^'usted  by  the  sun  the  same  dny,  and 
verified  the  Hay  nfter ;  besides,  before  the  eclipse  began,  at  4h.  43in.  Is.  by  the 
watches,  tlio  star  Oipdla  was  ii'  high  towards  the  cast. 

Account  of  the  Measure  of  the  Earth's  Meridian,  By  M.  Picard.       1 1 1 ,  p.  26) . 

Tlic  ?um  of  the  uinJe  of  this  nccannt  amounts  to  this:  that  M.  Picanl  ha'? 
found  5  7o(io  tojses  for  tine  degree,  th  it  is,  2 S-i  leagues  .Tnd  60  toif^cs  ;  wlucli 
being  wuitiplied  by  aOOj  the  number  ut  tiie degrees,  maLcd  10270  leagues  iiud 
1600  toiscs,  redconing  2000  toi^es  to  a  league,  or  2400  paces,  5  feet  to  a  pace. 
The  method  employed  by  him  was,  to  measure  on  u  plain  and  straight  ground 
a  space  of  5663  toises  or  fathoms/  to  scn-e  for  the  first  basis  to  divers  triangles, 
by  which  he  has  com^lnrK^rl  the  length  of  a  meridian  line  to  be  cquiv.ilent  to  a 
dejrrec.  What  is  rcii^.i^rkable  in  this  i«,  tint  no  one  ever  mci'^-tir*'' ]  -^o  !onrr  :i 
basis;  the  greatest  ot  the  fonncr  observations  iiavmg  been  but  of  ;i  kjou  t<^;sci  i 
and  that  here  have  been  employed,  for  taking  the  angles  of  position,  very  accu- 
•  rate  instruments,  and  tclescopical  sights,  instead  of  common  ones. 

M.  Picard  observes,  that  tliis  problem,  concemiug  the  just  dimensions  of  the 
circumference  of  the  earth,  is  no  new  thing;  but  has  been  the  inijuiry  of  seve- 
ral ages,  in  winch  princes  iuive  been  curious,  and  learned  men  enconragetl  to  the 

voi».  II.  C  c 
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search  and  clearing  ol"  ihis  difficulty-  That  for  this  purpose,  Almamon,  an 
Arabian  prince,  ordered  experiments  to  he  made  in  the  plains  of  Sanjar ;  where 
a  station  being  chosen,  thence  two  troops  of  horsemen  set  out,  and  pro- 

<  <  r  led  opposite  ways,  hi  a  straight  line,  till  one  of  them  had  raised  a  degi^  of 
latitude  and  tlie  other  had  deprc^sod  it ;  nt  the  end  of  their  marches,  thev  who 
raised  it,  counted  5t)-}  miles,  and  they  who  dcj)rc^se<l  it  reckcned  just  50  miles. 
From  this  observation  cau  be  known  but  very  Hlile,  because  we  know  not  of 
what  length  these  miles  were.  He  further  observes,  that  the  ancient  compu- 
tttions  of  miles  for  a  degree  ran  always  on  the  dea-ease ;  thus,  Aristotle  count- 
ing to  a  degree  1111  stadia :  after  him  Eratosthenes  counted  but  700;  Possi« 
doinu?  only  666;  Ptolemy  but  500.  Besides,  the  precise  length  of  these 
stadia  is  unknown,  and  that  they  were  also  different  among  themselves;  the 
stadia  of  Alexauunu  I'litieruig  from  those  of  Greece.  At  last  Fernelius  brought 
it  10  56,7'd6  toises  or  fathoms  of  Paris,  each  of  which  is  equal  to  0  Parisian  feet ; 
SnoHius  to  55,021.  The  method  of  this  last  M.  Picard  judges  to  be  the  most 
ingenious  ;  which  was  by  a  scale  or  series  of  triangles.  But  in  one  thing  he 
esteems  it  dtilieicnt,  wiiich  i$,  that  Snellius  took  his  objects  only  by  common 
sights,  which  do  not  so  distinctly  point  them  out. 

M,  Picard,  in  his  measuring  of  a  degree,  chose  a  meridian,  out  of  which  he 
intended  to  take  his  measure,  between  Sourdou  in  Picardy,  and  Alalvoisin,  ou 
the  confines  of  Gastinois  and  Hurepois;  and  he  actually  measured  a  way  that 
lay  very  straight,  between  Villejuifve  and  Ivoisy,  viz.  the  line  AB,  (fig.  7,  pi.  7)  • 
and  he  foivid  the  distance  between  tliese  two  terms,  in  going  forward,  to  be 
5(^62  toi^e'  nnd  5  feet,  and  in  coming  back  5663  toises  and  1  foot ;  which  being 
measured  witli  great  exactness,  he  stated  the  distance  bcUvrcn  tlii^se  two  places, 
in  round  numbers  at  5(353  U>ises.    The  instruments  he  measured  with,  were 
pikes  joined  together  at  their  ends  by  a  screw,  which  measure  was  4  to.ses  long : 
Ttiis  he  applied  along  a  cord  stretched  horizontally,  and  at  the  end  of  every 
such  pike  placed  a  stake,  of  which  stakes  he  had  10  in  all.    This  distance  of 
5(503  toises  was  the  base  of  the  first  triangle,  on  which  the  measure  of  all  the 
depending  series  was  forniei.1.     The  itr-trumcnt  for  taking  the  anjlc*^  a 
quadrant  of  3S  inches  radius,  furnished  with  telescopic  sights.    He  takes  occa- 
sion, by  the  bye,  to  speak  of  measures  in  genei^l ;  and  says,  that  a  pendulum 
vibrating  a  second  of  time,  computed  according  to  the  mean  motion  of  the  sun, 
is  36  inches  and  8{  lines  of  the  Paris  measure.    And  he  thinks  that  this  mca- 
snre  may  probably  serve  in  all  rr  intries,  because  the  same  length  of  a  pendulum 
?<rvcd  for  a  second  both  at  the  H;igne  and  at  Paris;  whence  he  conjectures, 
the  same  may  serve  also  in  other  hititudcs.    rieace  he  itv^  is,  tl  un  if  it  were 
desired  to  constitute  a  universal  measure,  wincli  might  be  common  to  ail  coun- 
tries, it  might  be  thus  made,        Call  this  pemUilum  for  second?,  of  36  inchis 
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and  6^  lines,  the  astronomical  radius ;  tlie  -J-  of  this  radius  the  universal  foot ; 
the  double  of  which  radius  might  be  called  the  universal  toise  or  fathom,  which 
i*buldbe  to  the  Parisian  toise  as  881  to  864;  tlie  quadruple  might  be  called  the 

"universal  jierch,  which  is  equal  to  the  length  of  a  pendulum  for  two  seconds. 
And  tlie  universal  mile  might  contain  a  1000  of  these  ixTches. 

M.  Picard  describes  the  manner  of  taliing  the  di^lancc  between  Souidon  and 
Malvoisin*  with  the  triangles,  and  the  stations  irom  wlience  lie  observed  his 
anglea.  This  distance  is  6S,343  toises  and  2  feet  j  and  the  measures  of  the 
triangles,  13  in  number,  were  as  follows. 

In  the  first  triangle  ABC,  (fig.  7),  to  find  the  sides  AC,  BC. 

Toise*  Feet 

f  CAB.  =  5^°  4' 35'  Measured  -.de  AB    .Vd(j3  O 

Angles  ■<  ABC  =  g5   6  55                    Hence  is  found  AC  i  ;oi2  5 

CACB  =  30  48  30                                  And  BC    6954  0 

In  tlie  2d  triangle,  ADC,  to  find  DC  and  AD. 

f  DAC  =  77*  25'  50*                             Given  AC  1 1012  5 

Angles  <  ADC  =  55    0  lO                           Hentse  DC  13121  3 

CACD  s=  47  34    o                                And  AD   9922  2 

In  the  3d  triangle,  DEC,  to  find  DE,  CE. 

fDECss.74**   9' 30*                          The  side  DC  lain  3 

Angles  <DCE  =  40  34   O                            Hence  DE   86 ?o  3 

(CDE  =  65   16  30                               And  CE  12389  3 

In  the  4th  triangle,  DCF,  to  find  DF. 

fDCF  =  113^  47  40"                        The  side  DC  13121  3 

Angles  <DFC=   33  40    0                           Hence  DF  2 1 658  o 
CFDC  =    32  32  20 

In  tlic  5th  triangle,  DFG,  to  find  DG,  FG. 

f  DFG  =  9^^"   5'  20»                       The  side  DF  21633  o 

Angles  "{130?=  57  34    o                           Hence  DG  25043  O 

CGDF  =  30  20  40                             And  FG  12963  3 
III  the  6th  triangle,  GDE,  to  find  GE. 

Tlic  Angle  GDE  =  128"  9'  30*                    Tlie  sides  DG  25043  0 

And  DE    8870  3 

Henre  GE  3i8«"»7o  o 
So  then,  the  line  of  distance  between  Malvoisin  and  Sourdon  beuig  dividevi 
into  three  parts,  viv.  EG,  GI,  IN,  the  part  EG  is  already  found,  as  above. 

In  the  7th  triangle  FGH,  to  find  GH. 

(-FGH  r=  3(^51'                             ThcsideFG  12963  3 

Angles<  FHG  =  91  4(3  20                           Hence  GH   9695  o 
IHFG  ss  48  22  30 
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In  the  8th  triangle  Gill,  lo  find  GI,  IH.         Toi»es  Feet 

!GHI  =  Ss**  58'   o*  aijeside  GH     9695  0 

GIH  =  27   U    O  Hence  GI    17597  O 

IGH  =  96   48     O  And  HI*  21037  O 

Thus  the  2d  part  of  the  three,  viz,  GT,  ?<;  fVtnivl. 

In  the  9th  triangle  HJK,  to  rind  IK. 
rniK  =  60°  46'   a'  The  bide  HI*  210J3  0 

Angles  ^  HKI  «  80  5940  Hence  IK*  IJ678  O 

(KHI  =  33   14  20 

In  the  lOih  triangle  1KIj>  to  fnl  KL,  IL. 
fLIK  =  58*  31'  50'  ThesidelK*  llf)83  0 

A"g'*-*  XIKL  =  58   31     O  Hence  KL  11188  1 

Ami  IL  IHSU    4,  ' 
In  the  1 1  th  triangle  KLM,  to  find  LM. 
/LKM  =  28*  52' 30*  The  side  KL  11188  a 

Angles  |kML  s=  63  31    O  Hence  LM   6o36  2 

In  the  12th  triangle  LMN,  to  find  LN. 
C  LMN  t=  60*  38'   0'  The  side  LM    f5r  3(5  2 

Angles  |mNL  =:  29  28  20  Hence  LN  io6gi  O 

In  the  13th  triangle  ILN,  to  find  NI. 
Thesurn  of  the  angles  ILK,  KLM,  MLN, 

takvn  from  36o,  there  remains  The  sides  LN  10691  O 

Angle  ILN  =119*  32'  40*  And  IL  1 1 1 86  4 

Henee  IN  isgos  0 
Thi's,  the  line  of  distance,  EN  being  as  before  said,  divided  into  three  un- 
equal parts,  EG,  GI,  IN,  the  measures  of  all  three  are  found  by  this  series  of 
triangles;  viz.  EG  =  31897,  GI  =  17557,  IN  =  18905.  These  added 
together,  make  the  length  of  £N,  which  is  the  line  of  distance  between  Mal- 
voisin  and  Sourdon,  viz.  68359  toises. 

Now  to  continne  thi^  mens-ire  from  Soiirdon  to  AnVion?,  in  order  to  verify 
Ferne1^nH'<?  nrcciu't  ;  in  ("11::.  ^,  H  1^  the  ,tc'e[)'e  of  St.  I'tter'ij,  lu  Montdidier;  T, 
a  tree  on  ihu  liiii  of  Mareuil  ;  V,  ilic  laniern  of  Notre  Dame,  of  Amiens. 
To  find  the  distance  NV,  obsei-ve  NLM,  tl)c  last  triangle  of  fig.  7,  and  sec  how 
it  is  disposed  in  fig.  9;  where,  in  the  triangle  LMR, 

T  MR  =  58*  21'  60»  The  side  LM  6oS7  0 

MRLss68  52  30  Hence  LR  5510  3 

In  tlte  triangle  NRL  *, 
■fNKL  =  115^    i'    30"  The  side  LK  5510  3 

Angles  I  27  30    30  Hence  NR  7122  2 

*  Tb«ie  two  liaeij  iil  awl  IK,  ate  corrected  froio  aaoiher  caicuklioa  of  tbem,  in  Picanl'i  book. 
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Tlicn  in  the  triangle  NRT,  fig.  8  ;  Toiwi  Fe«i 

|  NTR  ss  72**  25'  40*  The  skle  NR  7122  J 

Angles  |i"NR  St  67  21  40  Hence       4822  4 

Finally,  in  the  trioiigle  NTV ; 
rNTV  =  63°  sa' 40'  ,  The  side  NT   4622  4 

^"S^^  |tNV  =  70  34f  30  '  Hence  NV  I  lit)  I  4 

Now  adding  the  distance  betiveen  Malvoisin  and  Sourdon^  viz.  6&35Q  O 

To  the  distance  between  Sourdon  and  Amiens  1 1  j6l  4 

The  whole  will  be  the  distance  between  Malvo  sin  and  Amiens  795.20  4 
Hivinc:  ^^""^  measured  the  particular  flistnnrcs  between  MaK'oi'-in.  Mnrenil, 
Sourdon,  aud  Ainicn",  he  prooicds  to  examine  the  position  o£  each  ol  lliese 
lines  of  dUtaiice  in  respect  of  the  meridian,  or  to  deduce  the  length  of  the 
meridian  intercepted  between  the  parallels  of  Malvoisin  and  Amiens,  which  was 
thus  done : — ^In  Sept.  1669,  from  the  top  of  the  hill  Mareuil,  marked  with  G 
in  fig.  7,  from  whence  may  be  seen  Clermont  on  one  side,  at  I,  and  M.iUoisin 
on  tl  u;  other  side,  at  E,  he  took  the  meridian,  and  with  a  quadrant  the  angles 
of  decUnatioii  from  this  meridian  i  and  he  found— 

The  mg.e  EG  e  in  fig.  7,  the  dec.  of  EG  from  the  roerid.  westw,  0^  19  O" 
The  angle  GI     the  dedin.  of  GI  from  the  meridian  eastward     1     9  O 
The  angle  INV,  the  declin.  of  IN  from  the  meridian  eastwanl    2    9  10 
The  angle  VNp,  in  tig.  6,  the  dec.  of  NV  from  themerid.  westw.  13   &5  O 
So  thnt  in  all  these  4  triangle^  EG  f,  GI  9,  INV,  VN  ft,  there  are  two  nngles 
known,  (''or  ihe  angles  at  (,  at  6,  at  V,  at  jJ,  are  right,)  aud  a  s»de,  viz.  EG,  GI, 
IN,  NV  i  wiicnce  be  coaclutles, 

The  length  of  the  meridian  G  t  to  be  . . . .  31 894 to  i.  0  ft. 

of  the  meridian  1 0  17300  3 

of  the  meridian  NV   18893  3 

of  the  meridian  N  |3    10539  3 

Anil  hciice  the  length  of  the  whole  meridbu  »  p 

betwetiu  the  pui  aliela  of  Malvoisin  and  Amiens  to  be  78907  3 

Though  these  lines,  which  make  up  the  meridian,  are  not  in  strictness  a  curve, 
but  in  reality  the  side  of  a  polygon  circumscribed  about  the  circumference  of  the 
eai-th ;  yet  the  difierence  between  those  lines  and  a  true  curve  is  only  3  feet  for 
a  dccrrre,  which  he  observes  is  «cnrre  worthy  of  notice,      lie  ntterwards  proves. 

The.  lenLflii  o(  f.if  inciidian  between  Malvoisiu  and  Amiens  being  thus  stated, 
his  next  business  is,  tu  enquire  wliat  answers  to  it  in  tiie  lieuveiis,  comparing 
those  meridian  distances  already  measured,  with  minutes  and  seconds  there. 
These  were  taken  by  an  instrument,  whose  limb  was  an  arch  of  Vt  ^  drde, 
of  10  feet  radius.  The  star  in  the  knee  of  Cassiopeia  was  that  he  ptched  on, 
bom  whence  to  measure  the  minutes  and  seconds  of  a  degree  in  the  heavens. 
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lie  tlien  assigns  how  innny  toiscs  or  fethonis,  Porisian  measiu«,  answer  to  a 
degree  of  the  circumference  of  the  earth ;  as  for  instance,  the  clifTerence  of 
ialitude  botvx'octi  Alah'oistu  and  Soitnlon  is  found,  by  observations  made  in  the 

heavens,  to  lie  , . ,   i*  j  ]'  57" 

And   bfiwecii  i\lylv'oisiij  mid  Amiens   .........   ]    22  65 

Now  the  meridian  distnncc  between  Malvoisin  and  Sourdon,  calculated  from 
measures  t:iken  on  the  eartii,  as  found  above,  was  GaidOi  toises ;  so  hence  it 
is  concluded,  that  57064-}.  toises,  or,  in  a  round  number,  57060  toises,  are 
equal  to  a  degree.  Hence  the  whole  circumference  of  the  carlli,  or  360  de- 
grees, comes  out  20541  Uco  toises,  and  its  dinmetcr  65365g4  toi8es.i* 

*  Since  iliU  nicasurciiien(  of  meridional  dcr;.  =,  Vv  PicirJ,  many  ottic-?  !i  n  -  l^tcn  made,  in  rfifT  imi- 
labtudcs  .ii;<l  coutiirn  s,  ;ii)d  \\  [\k  cotttiuusl  miprru  L-nitiiii  3uJ  accuracy,  boih  m  iiic  inslrurocptsaud  ihe  ob- 
se/vLTj ;  in  Xincrica,  tiorili  sntl  south,  I^pluaJ,  GvtauutVt  luly,  I'rauce,  ami  lastly  in  England,  by  Majo 
Mtul{^,  of  ilic  mpl  artillery,  n  itb  accuracy,  both  of  in»truine»u  and  labour,  paliaps  never  befote  «. 
t^mpttd :  of  u-liich  v*c  may  hcieaAer  have  (■ccaaioo  to  give  a  detailed  hUt&ricgJ  account  in  another  par^ 
(if  lllr^e  nl  rid^i-niciit5.  At  jirescnt  nre  jliall  ouly  adtrertto  the  probable  catueof  a  nexrly  ftboen'cd  irregu- 
lar iiy  in  the  nicttsiircs  ol  the  d^ccs. 

In  all  thcutcasttics  ordt-grec!!,  in  didcrcnt  htitudet,  nlicn  compared  u'ilh  each  other,  irrcgnlaritiet  liav« 
ot  rMricd,  ihc        'Us  of  ilicni  a|i|ic:iiiii^  to  be  (.•■iKcr  ino  guat  ot  lf)0  Ihllc,  in  respect  of  the  Olhcn, 

.•ltd  tU.ii  by  (lillcrtiiccs  wUich  IkavQ  ix(t  uuifoiuiity  or  liarmony  among  iSicmtcU'e*,    But  iu  Uie  bit  meaavrc- 
ineut  abovcnicntioncd,  1  am  told  there  is  an  abernuion  in  ilie  con<;lu>,ioiu  which  mn<  in  a  pretty  n^lar  and 
nnirorm  leiiea,  which  will  probably  appear  in  a  paper  of  Magor  Mnd(^,  which  I  have  not  ^.  ct  seen,  to  ht  iu 
the  next  rduiue  of  the  Philosopliical  'IVan»ction».  for  thisi  yciir,  1800.  Now  those  irregiilariiics  Iwv  c  usually 
and  chiefly  been  asctibtrd  to  crrorj  in  iIk  ictf«sirial  mcaiurts.   But  it  it  our  opinion  that  the  deviations  prln> 
cipally  arise  from  the  ccicsiial  obwrvatioiu,  vis.  the  observed  latitudes,  resulting  fcom  the  obserx-cd  venith 
distances  of  certain  stars.   These  zenith  distances  are  probably  all  or  most  of  them  cnoncoua,  in  cons«|uenco 
of  ihc       rfi  ns  of  the  ptim)b line  of  the  zciiilh  'cttor,  produced  by  ih«  unequal  atrrnclions  on  thephunmet, 
ot'lbv  iiivqimliiieit  in  tUeai^aceni  p(t»  ot°  Ute  eaith'>  &u(titce,  soiiKUines  in  excess  from  hills,  and  sometimes 
in  defect  from  valleys  aitd  xras.    And  this  cause  will  very  well  account,  not  only  for  (he  wual  irrfgularities, 
bill  p^inicularly  for  that  uniform  deviation  in  Mujor  Mndge's  dcgrccSj  which  ore  of  this  nattire,  titat  ^oini; 
fruni  souti)  to  n<>rth  tlic  terrestrial  Icn^hs  of  those  degrm  hecome  sueecssn-ely  shorter  itmi  ^hmiet,  (rmi 
beginning  to  end,  instead  of  uunsuring  lon^  and  lunger,  at  th«-y  oiighl  to  do,  from  the  obbte  spiieroidul 
Sgureof  tiK  earth.    Noir  this  abcrratiuu  appears  to  be  exactly  what  mi^tt  be  cspccled  from  the  i>osUioii  of 
tlie  part  of  the  tneridian  lure  measareil,  which  consists  of  almost  3  degrees,  exlendiog  from  Ditunose  at  the 
Isle  tif  \Vig\n,  to  tbt  niTil\-c:in  rurner  of  Yorkshire,  nrar  the  mouth  of  ilic  rivir  Tecs.    Nr.v,-  bv  c.iMing  jn 
ryeonihe  map  of  Cngiami,  or  of  Eiirupe,  wc  pcrc«ivc  tlie£ng|ish  channel  on  tlie  south  end  u(  the  line, 
i.nd  the  still  farther  extended  norllKm  se.i  at  the  north  end.   And  theive  hollows  will  nalurall)'  occasion  a  de« 
(tci  <A  .iitt.u  i:on  <ui  ttie  plummet,  the  one  on  the  south  and  tlir  niber  mi  tlic  north,  accc>'  iii  r;  -  it  is  iicnt 
thk'  one  or  tliL'  iitlict  of  (licsc  deprcMiPhs.    lU'iico  then,  at  Dunnobc,  ui  tin-  mhuUcikI  of  tb.it  nji-ndijin  bite, 
rbeplumint-t,  or  the  lower  end  of  the  apparent  vcrikal  line.  \>ill  be  dratvn  toward  tlie  north,  while  at  the 
north  end  of  the  mtridian  liiic  it  will  have  a  dGvi;tiion  to  tlw  souUi,  ami  that  in  a  more  cnnsiderablc  dcgiw 
than  ihe  former,  on  arcount  of  lite  more  extensive  depression  «f  tl>c  nortli^rn  ocean.  Ji«  conseq[(ience  the 
renith  points  ot  i\m:  i-\iimb  liiu-  -iull  divulc  t)ie  r»p|io«,itc  "oy,  viv.  ;it  the  southtru  Uatlon  tlu-  appaieiit  7Cnitlt 
will  be  too  £ir  to  the  south,  «« iuie  at  the  norihcm  ummi  it  must  be  directed  too  iur  to  the  north.   1  lenoe  it 
uiu!>t  happen  that  the  cele«ti.\l  <liir«reuce  of  latitude  iwttvcvu  iIicm:  two  stations,  being  the  distance  betmvit 
ihw-e  two  ;ip[Mrent  r.enitl'',  «  ill  br  f;ie.u<  (  tbjn  ilir  true  or  ttrrLMtil  il  dilftrcncc.  by  tbt  iiiin  of  ibc  ^miI  two 
deviaiimis.    From  which  it  tidlov.wb.it,  bciuccn  iltoat  i>.io  si.iiiw4*,  iJic  tclcstial  ad**  ap|nariii2  to  U:  too 
I'lr^,  tite  observed  or  (cl'sn.il  de^rccv  ^vlll  ehange  faster  Uiaii  the  terrestrial  or  racu«ured<kKrecy,  ornillhave 
iimasiircs  Im  tbaii  the  truth,  and  that  ulways  more  and  more  in  defect,  in  reeeding  from  the  suu.th,  and  ap' 
proaching  to  the  norili,  «ii  .icecunt  of  the  greater  defect  of  matter  at  this  latter.  Hms  then  we  have  a  ptn-*^ 
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Of  vtry  exact  Portable  fValchesi  from  the  JrAimal  dss  Sfovaru,   By  M.  Huy- 

gens,   14°  11  a,  p.  2f2. 

The  wattles  of  this  invention  being  made  small^  will  serve  for  very  exact 
pocke t- watches }  and  when  made  larger  will  be  useful  every  where  else,  and 

particularly  to  find  the  longitudes  both  by  sea  and  land,  ns  their  movement  is 
regulated  by  a  principle  of  equality,  as  that  ot"  pendulums  is  in  a  cycloid,  and 
that  no  kind  of  caniage  shall  be  able  to  stop  them.  The  secret  of  the  juven- 
tion  conasts  in  a  spiral  springs  fastened  by  its  innermost  end  to  the  axis  or  arbor 
of  a  poised  balance,  larger  and  heavier  than  is  usual,  which  turns  on  its  pivots ; 
and  by  its  other  end  to  a  piece  that  is  iastened  to  tbe  watch-plate :  which  spring, 
when  the  balance-wheel  is  onr<?  set  agoing,  a!tern.'>.te!y  shuts  and  opens  its 
spires,  and  with  the  small  assistance  it  has  from  the  watch-wheels,  keeps  up  the 
motion  of  the  balance  wheel ;  so  that,  though  it  turu  move  or  less,  the  times 
of  its  reciprocations  are  always  equal  to  one  another. 

In  fig.  1,  pi.  8,  the  upper  plate  of  the  watch  is  A6;  the  drcular  balanoe- 
wheel  CD,  of  which  the  arbor  is  EF;  the  spring  turned  spirally,  GHM, 
fastened  to  the  arbor  of  the  balance-nheel  atM,  and  to  the  piece  thnt  is  fixed  to 
the  watch-plate  at  G  i  all  the  spires  or  windings  of  the  spring  bejog  tree,  with- 
out touching  any  thing;  NOPQ  is  the  cock,  iii  which  one  of  the  pivots  of  the 
balance-wheel  turns ;  RS  is  one  of  tlie  indented  wheels  of  the  watch,  having  a 
balancing  motion,  which  the  balance-wheel  of  rencontre  gives  to  it.  And  this 
wheel  KS  catches  in  the  pinion  T,  which  holds  on  the  arbor  of  the  balance, 
whose  motion  by  this  means  is  preserved  as  much  as  ia  necessary. 

Extract  of  a  Letter  dated  ufmsterdam,  Oct.  Q,  ]<)74,  to  the  Editor,  by  Dr. 
Swammerdam,  of  an  unusual  Rupture  of  the  Mesentery,   N*  112,  p.  273. 

The  accompanj  iug  figure  (fig.  20,  pi.  8.)  represents  a  fatal  volvulus  or  iliac  pas- 
sion, caused  by  a  rupture  of  the  mesentery,  and  its  tight  convolution  round  the 
ir  'c  , tines. — ^A.  A.  The  intestinum  ileum  distende  !  in  ..  surprising  manner  by 

chyle,  alrj  ^nd  fk-ccs,  and  in  nn  ir.flnmrd  -^tate.  — B.  B.  The  ruptured  mesentery, 
formino- a  sort  of  ligature,  twisted  round  tlie  t^ul  so  tightly  as  to  CiCc?.<Kn\  derith. 
— C.  C.  I'he  jigature  just  mentioned,  formed  of  tlie  ruptured  niesentery,  and 
twisted  round  the  gut  like  the  tendril  of  a  vine— D.  D.  Tlie  aforesaid  ligiUute 
separately  represented,  together  with  its  capreolus  or  tendril,  composed  of  two 

babk  causv  of  lUe  invciUHl  ottk-r  m  ihc  mcoswres  of  the  degrees.  H«qg«  also  most  otlicr  nwanircd  ncridiang 
win  bo  cnoDcoun  opecially  in  th«  paru  neu  Mas,  or  near  large  iDOimiains.  And  thot  insular  thualion* 
BUMtbe  worst  of  any,  having  tli«  plumb  line  deviating  to  the  north  ai  the  souih  end  nf  tti  -  l  nu!,  ig  the- 
•ontU  at  the  north  end,  to  the  eatt  at  the  ivett  side,  and  to  the  west  at  the  ca«t  4k1c  ;  thus  pixKJiicing  crrois  in 
A\  observed  laiiuide?  and  longitudea.  But  awffsce  it,  at  pretent,  jwt  to  give  tlie  liinl  of  a  probable  cause  of 
Hurb  error*  and  ab«rr<itiont. 
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circumvolutions. — E.  E.  Tlic  volvulus  itself,  being  apart  of  the  intestinum  ileum, 
tied  tightly  by  ttie  ligature,  and  approaching  to  a  state  of  sphacelation  ;  wheBce 
a  complete  obstruction  of  tlw  p«s»^  by  stool  was  pi  ocUiccd,  so  that  the  contents 

of  the  small  intcstnn:-  werr*  voicl9<.I  upwards  hy  &n  almost  uicc.ss;int  vomiting. — 
p.  Pfirt  of  the  intestiiiuni  ileum  so  constrictal  by  the  aforcsaicl  prtLcrnaLura) 
ligatures  a$  to  have  the  appearance  of  a  hlmd  giii. — G.  Tlie  exitrei&i(j  of  xhe 
ileum  ivhcrc  it  becomes  colon. — ^H.  The  colon  a  little  contracted,  but  £in  other 
respects]  of  a  natural  api)ettrance. — I.  The-ooecitnu 

On  J.slrohes  or  Star-stoncs.    Bi/  Mr.  Martin  fJ-^fr'-.  U2,  p.  271. 

These  r.stroitos  or  strjr- stones,  were  brought  inc  Ijoni  the  Yorkshire  Wolds. 
Ihaveseeu  them  dug  out  ot  a  certain  bliie  cia^,  on  the  biinksof  a  small  jiva- 
let,  at  the  foot  of  the  Wolds.  There  arc  plenty  of  them  washed  into  the  brook ; 
but  the  most  fair  and  solid  are  those  that  ai'C.got  out  of  the  clay. 

Tlie  nnLrei  and  substance  of  these  stones,  if  broken,  is  dint-like,  of  a  dark 
fliiuing-  polisli ;  but  much  softer,  and  easily  corroded  by  an  acid  menstruum. 
Vinegar  indeed  ni;ikes  tin  n  creep;  but  a  stronger  spirit,  as  of  nitre,  moves 
lliem  violently.  I  doubt  not  but  iliey  wiU  readily  calcine,  as  the  bdemnites,  to 
a  very  strong  and  white  lime.  These  stones  are  all  fragments,  as  we  have 
observed  of  the  entrochi ;  either  one  single  joint,  or  two,  three,  or  more  joints 
set  together,  forming  a  five-sided  colatriri.  I  have  not  yet  had  any  piece  much 
above  i  inch  long,  which  consbted  of  is  joints;  but  I  have  seen  one  piwe, 
somewhat  shorter  than  the  former,  which  had  25  joints.  Everv  joint  cunsisU 
of  5  aijglcs,  which  are  eitlitr  jutting  out  and  sharp,  and  coiise^ueniiy  tiie  aides 
of  pieces,  made  up  of  such  joints,  are  deep  channelled ;  or  the  angles  are  blunt 
and  round,  and  tlie  sides  plain  or  very  little  hollowed.  Where  the  joints  are 
thin  or  deep,  they  arc  so  equally  throughout  the  wliolc  i.i<  ce ;  }  ct  there  are 
some,  ihonc^h  very  few  pieces,  which  consist  of  joints  uf  unequal  thickness. 
Many  of  the  iliii  )^ -jointed  pieces  have  ccrLiin  joints  >:imc',vh:it  broader,  or  a 
very  little  standuig  out  at  the  angles,  and  thereby  thejoir/i<  irc  distinguished 
into  conjunctions  of  two,  three,  or  more  joints:  and  these  conjunctions  are  very 
observable  in  the  thin- jointed  stones,  and  are  marked  out  witli  a  set  of  wires. 

The  thickest  piet-e  yet  come  to  my  hands,  is  not  above  an  inch  and  a  half 
about,  and  those  very  mrc  too:  fi-om  which  size  to  that  of  a  small  pin,  I  have 
all  tlie  jnt<-rn^edin*'-  I  "  i;  t  ii  iis  ;  :md  these  so  cxcecdincK' small  jiieccs  are  ns 
exactly  shaped  as  tJic  largest.  AlostpiecCis,  if  not  all,  of  ..ii)  considerable  length, 
are  i\ot  straight,  but  visibly  bent  and  inclining.  All  the  pieces  of  any  sort  are 
much  of  an  equal  thickness,  .or  but  little  tapering ;  yet  one  of  the  ends,  by 
reason  of  a  top  joint,  is  visibly  the  thickest.  This  top  joint  has  fyye  blunt 
angles,  and  'is  not  etched  or  engraven^  or  but  very  fUiuily,  on  the  out»ide, 
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jE very  joint  eke  of  a  piece,  save  the  top  joint,  is  an  intaglio,  and  deeply  eagra- 
Ttn  on  both  sides  alike,  and  will  accordingly  serve  for  a  seal.  The  middle  of 
each  angle  is  hollow,  and  the  edges  of  the  angles  are  thick  furrowed :  the  ter- 
mination of  these  etchings  are  the  indented  sutures,  by  which  the  joints  are  set^^ 
together ;  the  rid^s  of  one  joint  beine  alternately  let  into  the  ftirrowsof  the  oth<?r 
next  it.  The  etciiings  ot  the  flat-sided  pieces  ar.*  in  circular  lines ;  but  of  the 
otlier  two  species  they  are  straight  lines  or  jiearly  so.  In  the  very  centre  ot  ti»e 
five  angles  is  a  small  hole,  conspicuous  m  most  joints ;  and  in  the  middle  of  each 
joint,  between  angle  and  angle,  in  the  very  sutore,  is  another  such  like  small 
pin  hole  very  apparent,  if  the  stones  be  first  well  scoured.  In  the  deep-jointed 
piece*?,  just  under  the  top-joint,  above  described,  may  be  observed  the  traces  of 
certain  wires,  rather  than  branches ;  and  sometimes  two,  three,  or  more  of  the 
joints  of  the  wires  yet  adhering.  These  wires  are  always  five  in  number,  viz. 
one  in  the  middle  or  hollow  part  between  angle  and  angle. 

It  is  no  wonder  that  these  wires  are  knodwd  and  but  very  rarely  found 
adhering  to  the  stones  they  belong  to,  being  very  small  and  slender,  of  a  round 
fij^ure,  and  smooth-jointed,  set  together  per  harmoniam,  and  not  indented 
suture.  Nothing  is  so  like  these  wires  as  the  antennae  of  lobsters.  Lastly, 
some  of  these  wires  are  knotted,  and  others  of  them  fairly  subdivided  or 
branched. 

Many  of  these  star-stones  are  represented  in  pi.  8,  in  the  figures  from  1  to  17; 

the  explanations  of  which  are  as  below : — 

1.  Tile  to[)-joint  of  an  astroites,  figured  on  both  sides ;  on  tiic  one  it  is  deeply 
engraven,  on  the  other  the  etches  are  scarcely  \  isible.  Also  the  ends  of  the  five 
angles  are  very  blunt.  2.  A  second  or  shaip-aagkd  joint,  with  fair  etchings  on 
both  ades.  3.  A  {nece  with  very  narrow  and  sharp  angles.  Also  the  top-joint 
designed,  as  it  naturally  appears  smooth,  and  without  etchings.  4.  A  round- 
angled  joint.  5.  A  flat-sided  piece;  where  the  etchings  are  somewhat  iirc\ilr;r. 
6.  A  thin-jointed  piece  :  where  note  also,  that  the  angies  are  mucii  narrower, 
and  of  a  protracted  oval  figure.  ?•  Tl\e  largest  piece  1  have  yet  seen,  a  little 
bending.  8.  The  smallest  piece  I  have  yet  met  with.  9.  The  longest  piece  i 
where  every  4th  joint  is  somewhat  larger  or  more  prominent  than  the  rest ;  as 
in  the  7^  %.  also  is  wdl  dengned.  10.  A  large  and  round-angled  or  flat-sidcd 
pie»ce  ;  to  whicli  belongs  that  single  joint  noted  fig.  -1.  1 1 .  A  flat  or  not  hollow- 
sided  piece ;  of  which  sort  also  is  the  5th  figure;  the  lOtli  and  4th  not  much 
diffeiing.  12.  A  thin-jointed  piece ;  w  liere  ilie  couJuncLious  are  marked  out  by 
the  traces  of  the  several  sets  of  wires  or  branches.  18>  A  piece  where  the 
jcnnts  are  unequal  in  thidtness.  14.  A  piece  with  some  part  of  the  wires  yet 
adiiering  in  their  natural  order  at  the  largest  end  of  the  piece.    15.  A  tliin- 
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jointed  piece  ;  uhete  on  the  ]eft  side  is  a  single  wire  accidentally  preserved  in  its 
natural  place,  lliougii  snapped  asumier.  l6.  A  thick-jointed  piece  with  a  set  uf 
wires  in  the  middle.  1 7  •  A  good  long  piece  of  a  wtre^  and  a  single  joint  of  it. 

yfn  .Account  of  Two  Boohs.     N*  112,  p.  27p. 
I.  Les  diji  Livres  d ' Arch iiet lure  de  Vuruve,  corrigcs,  et  traduits  nouvcUc* 
ment  en  Francois,  avec  des  Notes  et  des  Figures ;  par  Claude  Perrault  *  de 
TAcademie  Royale  des  Sciences,  et  Medecin  de  la  Faculty  de  Paris.   Iinprim^  Ik 
Par.  1673,  in  fol. 

The  author  of  (bis  version  of  Vitruvin?,  anH  of  the  notes  upon  him,  consider- 
ing that  one  of  the  obstacles  to  the  advancement  <  }"  architecture,  was  the  ditfi- 
culty  of  drawing  the  precepts  of  the  art  from  ita  true  and  genuine  source,  by 
reason  of  the  great  obscurity  of  Vitruvius,  who  is  the  only  writer  of  the 
ancients  that  we  have  on  this  subject,  undertook  therefore,  by  a  translation  into 
the  French  tongue,  and  by  notes  on  the  difficult  places^  and  also  by  illustrating 
3!!  with  figures,  to  retuler  this  author  more  clear  and  useful  to  those  who 
embrace  tlie  profession  arvd  practice  of  tliat  nobie  art.  These  figures  and  expla- 
nations having  been  rendered  the  more  necessary,  by  the  obscurity  in  many 
passages  in  '^tntvius,  owing,  it  is  supposed,  partly  to  the  mis-copyings,  and 
partly  to  the  omission  of  the  original  figures,  by  the  transcribers. 

The  figures  v.hirh  serve  for  illustration,  are  done  with  no  ordinary  care  nnd 
e!ej;rince  :  amongst  which  tiiere  are,  the  reprcseiilalioii  of  the  Parisun  ohser- 
vatory,  for  making  celestial  and  otlier  natural  observations  :  models  of  two  new 
engines  for  raising  heavy  burthens;  so  contrived  as  to  avoid  rubbing;  invented 
by  the  interpreter  himself,  the  one  by  a  roller,  the  other  by  a  lever.  An  engine 
for  raising  water  very  high  and  incessantly,  and  that  in  great  quantity,  without 
employing  any  extern:il  force  ;  a  scheme  of  the  organ  of  the  ancients,  as  also  of 
their  rat.-ipu!t;T?,  atid  balisti^e,  thp  former  casting  javelins,  the  latter  stones.  The 
models  01  these  engmes,  and  many  more,  botii  ancient  and  njodern,  are  to  be 
found  in  the  royal  library  at  Paris,  where  the  French  Academy  hold  their  ordi- 
nary meetings. 

*  Hiis  author  vran  born  at  Paris,  bis  father  being  an  advocate  to  tfie  Parliament,  origiiktilj 

of  Tours.   He  studied  philocoptiy  and  natatal  hutoiy,  aa  well  u  medtciae,  which  was  his  original 

profe&sion,  bnt  rr>glert'_'<t  :t  fjr  'l.e  fine  srt';,  and  b^^came  n  cclofiratL-.I  .ircliitect.  In  this  way  lie 
erected  tome  grand  works,  and  %vas  author  of  some  usciui  book$^  besides  Uu»  UaotlMion  io  lliis  article 
above  noticed;  viz.  1.  Ad  AtMridgeownt  of  Vitraviiu^  io  isno.  S.  Ordoanaaces  dec  cinq  especes 
deColoniics  sflcn  la  mef!Kx!c  ties  Ancicns,  l6"83,  fol.  3.  A  Collectii  ii  of  Macliines  of  hia  own 
wrentwo.  4.  Essais  dc  Fbysk|uc,  4  vols.  12mo,  or  2  vol9<  4to.  5.  Metnoiret  poor  scnrir  A 
l'Ui»toiie  oaturelle  de>  Aniia-iax  3  vols.  4to.  FerrauJt  died  at  Tuk,  Oct.  9,  l688,  at  ts  yoars. 
cf  age. 
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II.  Anthonii  le  Grand  Dissertatio  de  Careniia  SensCis  et  Cognitionls  inBrutis: 
Loiul.  167  J « 

(The  author  of  this  tract,  consonantly  to  the  Cartesian  principle,  places  the 
life  of  animate  in  the  continued  motion  of  the  blood.  And  then  declares  his 
opinion,  that  matter  is  incapable  nrnrrc^ionj  as  also  that  coo;;tat!on  cannot  be 
truly  affirmed  of  extension,  neither  as  an  essential  part,  nor  as  a  properly,  nor 
as  a  mode  thereof:  against  Mr.  Hobbes,  who  undertakes  to  inainlam  cogitation 
to  be  a  corporeal  motion;  and  likewise  showing,  against  Ga8senclf>  that  it  is  im- 
probable  that  soise  should  arise  from  insensible  things. 

ENB  OP  VOIUMS  NIMB  OF  THB  OaiOIMAL. 


M.  Leibnitz  on  hi*  Portable  Watches.        JJ3,  p.  283.   Vol.  X. 
The  principle  I  thought  on  some  years  ago,  for  making  exact  portable 
watches*  is  altogether  difierent  from  th^  which  consists  in  an  equal  duration  of 
unequal  vibrations  of  pendulums  or  springs,  applied  to  watches  by  M.  Huygens, 

\\\\h  such  general  applause;  this  depending  upon  a  physical  observation  ;  but 
mine  being  grounded  on  a  mere  meclianical  reflexion,  which  is  easy  enough, 
and  whereof  the  reason  and  demonstration  itself  are  manifest  to  our  senses, 
which  have  not  been  noticed,  for  want  of  the  art  of  combination,  the  use  of 
which  is  iar  more  general  than  that  of  algebra.  For  having  considered  with 
myself,  that  a  spring  being  bent  to  the  same  degree,  will  alwa^'s  unbend  itself 
in  the  same  time,  p'-ovided  it  find  the  same  freedom  of  unbending  itself"  sud- 
denly :  I  inferred  from  thence,  that  there  might  be  employed  two  such,  one  of 
which  should  play,  while  the  hrst  mover  of  the  watch  should  bend  the  other 
again ;  since  it  will  be  no  matter  in  this  way,  whether  it  bend  again  more  or  less 
speedily,  provided  it  bend  only  again  before  the  other  have  done  unbending 
itself ;  and  consequently,  the  one  delivering  the  other  at  the  end  of  its  motion, 
this  play  will  nlways  continue  uniform,  and  so  by  letting  go,  at  every  turn  or 
period  of  these  two  springs,  a  tooth  of  a  wheel  carried  about  by  the  ordniary 
motion,  wliich  counts  seconds,  or  other  parts  of  time  equal  to  the  periods,  we 
shall  have  such  a  watch  as  is  desired  by  us. 

These  thoughts  I  have  executed  in  the  following  manner  :-~Let  AB  be  one 
of  the  watch>plates,  (fig.  tg,  ph  S>;  C  and  M  two  indented  barrels,  wherein  the 
small  sprini^s  nre  enclosed.  The  tectli  of  the  barrels  cntch  those  of  the  pinions 
d,  d,  which  carry  the  balances  e,  e;  and  other  teetii  of  tlie  smd  Lnirrel'?  are 
caught  by  those  of  the  interrupted  wheel  FG.  Now  let  ua  unagine,  that  this 
wheel  FG,  being  moved  towards  HF,  by  the  force  of  the  first  mover  of  the 
watch,  and  turning  the  barrel    bends  the  spring  enclosed  in  it,  and  stops  with 
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the  barrel  as  soon  as  it  has  bent  this  spring.  This  piece  which  serves  to  stop,  is 
casy>  and  has  not  been  thought  necessary  to  be  marked  here,  to  avoid  erobairass- 
iug  the  figure.  But  while  one  indented  part  of  the  interrupted  wheel  F6,  vk. 
F,  turns  the  barrel  C,  the  empty  part  opposed  thereto,  answers  to  the  other' 

harrcl  M,  and  pives  liberty  to  its  enclosed  spnnp^  to  unbend  itself.    Thus  wliile 
the  iiiovemenl  ol  the  \\  r»tcb  bends  t!ic  sniall  spring  of  thr  barrel  C,  in  the  same 
time  the  small  spring  ui  Llie  other  barrel  M  unbends  ol  iisclf.  I  say,  ui  the  same 
time,  except  the  spring  C  sliall  have  done  bending  a  little  sooner  than  the  spring 
M  shall  have  unbent  itself:  so  that  the  spring  C  being  bent,  and  the  wheel  FG 
stopped,  both  of  them  stay  in  this  posture,  till  the  spring  M,  when  it  shall  be 
quite  unbent,  at  the  end  of  its  motion,  toMch  a  piece  wliich  delivers  it.  And 
then  the  spring  C  unbends  of  itself  in  its  turn;  the  teeth  of  the  interrupted 
^\  heel,  which  continues  its  motion  the  same  way  as  l>efore,  since  it  is  delivered, 
not  being  any  more  able  to  hinder  it  therefrom,  because  the  barrel  C  now  meets 
with  the  empty  part  H  of  the  said  wheel.   But  before  it  has  done  unbending 
itself,  tlie  indented  part  I,  b«ing  opposite  to  the  empty  part  H,  that  turns  the 
barrel  M,  bends  its  spring  again,  and  having  done  so,  stops  with  it,  while  the 
spring  C,  iiiaking  an  end  of  unbending  itself,  delivers  them  by  a  reciprocal  good 
office,  and  rtmlers  to  the  spring  M  the  snine  services,  which  it  liad  received 
from  it,  with  an  expeclatiuii  oi  receiving  the  like  again. 

Whidi  being  well  considered,  it  is  manifest,  that  the  same  alternative  motions 
will  continue  always :  that  the  periods  taken  from  the  very  moment  that  one 
spring  begins  to  unbend,  until  the  moment  it  once  unbends  itself  again,  will 
,ihv?.v!i  be  of  equal  durat'on,  though  the  two  small  springs  he  not  equally  strong: 
that  the  balance  of  such  a  watch  will  be  double,  and  be  charged  more  or  les«, 
and  receive  delay,  by  advancing  or  recoiling,  along  the  two  arms,  two  equal 
weights,  counter-balancing  one  another,  tliat  so  the  change  of  the  situation 
may  not  at  all  prejudice  the  equality  of  the  watch.   For  the  rest,  we  may  in  this 
kind  of  watches  spare  the  fusee,  and  consequently  the  string  or  chain.  It  is  also 
easy  to  judge,  that  such  watches  as  these  may  be  of  a  size  sufficiently  small;  that 
they  will  make  no  more  noise  than  ordinary  watches;  that  they  will  be  ns  exact 
as  periflidunifi,  and  cease  not  to  go  wl^iie  they  are  winding  up.    And  though  the 
motion  ot  the  watch-wheels  may  t»e  altered  by  many  acddetits,  such  as  are,  the 
inequality  of  the  motion  of  the  great  ordinary  spring,  I  mean  the  first  mover;  the 
more  or  less  rubbing  of  the  wheels  according  as  the  oil  grows  thinner  or  thicker; 
the  rust,  the  verdigrise,  the  play  of  the  pieces,  the  inequality  of  the  teeth  and 
liic  like;  yet  the  period?  of  the  sm-ill  Fpnng;s  will  not  be  concerned  in  a'!  or  nny 
of  them,  providtcl  the  mc  tion  of  the  v.'ati;h-wheels  hnve  always  niorc  slren;:lh 
than  it  needs  to  bend  them  again  j  wiuci)  is  m  our  power.    And  §0  thepnntipie 
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of  equality  here  is  sure  by  a  kind  ol"  demonstration  altogether  geometrical,  aod 
with^  very  evident  even  to  ordinary  capacities. 

^It  remains  to  notice,  in  a  few  words,  the  objections  that  have  been  made 
against  this  ccmtrivanoe  by  eome  intelligent  persons.  They  have  all  acknow* 
ledged,  that  this  would  be  a  perfectly  exact  watch  for  common  use;  but  if  em- 
ployed for  finding  the  longitudes,  there  would  occur  these  difficulties,  viz.  that 
tos-rinp;  of  ship^  would  Shake  the  springs  as  weM  as  othei'  pieces:  tli?.t  iiist  v\ouid 
sposl  them,  since  the  saltish  humidity  of  the  sea  iniemote  voyages  spares  not  the 
very  needles  of  compasses,  though  enclosed  in  boxes;  that  the  changes  of  seasons 
and  climates  waU  sensibly  alter  the  springs,  especially  the  great  heats>  or  rains 
within  the  tropics,  which  at  length  will  somewhat  untemper  the  steel;  as  is 
confirmed  by  the  CKperiments  of  the  illustrious  academy  of  Florence,  showing 
how  easily  iiejit  and  cold  change  slender  sprinffi? :  be5ides  thaf  the  air,  more  or 
less  condensed,  will"  also  more  or  less  rei-ist  the  motion  oi  die  balance.  To 
which  may  be  added,  that  springs  are  weakened  by  workings  and  lastly,  that 
there  will  be  always  some  little  friction,  that  will  make  the  several  pieces  go 
more  or  less  easily,  and  that  even  in  length  of  time  tliey  will  wear  out. 

But  I  answer,  that  all  these  defects,  that  proceed  from  the  imperfection  of  the 
matter,  may  be  surmoimted  by  a  general  remedy,  witliout  examining  them  here 
in  particular.  And  that  is,  tliat  for  executing  it  in  great,  we  inay  make  use  of 
massy  springs,  as  are  those  ol"  cross-bows,  we  being  masters  of  tljem,  not  want- 
ing force  or  place  in  a  ship  to  govern  a  great  weight  that  may  aerve  to  bend 
them  continually  again.  Now  these  massy  springs  may  be  so  great,  and  their 
restitution  so  speedy  by  angmentii>g  their  linrober,  that  all  the  above  named 
defects  n  ill  hnve  no  considerable  proportion  to  this  strength,  and  the  aggregate 
of  tlicir  rcpct'.tinns  will  not  be  sensible  t-l!  after  a  verv  long  time.  And  it  is  easy 
to  dcmunsLrate,  that  by  augmenting  the  size  of  the  en-iue,  and  the  force  of  the 
massy  springs,  we  may  make  the  error  as  small  as  we  please,  provided  we  p.T?? 
not  the  bounds  of  conveniency,  and  content  ourselves  with  an  exac  tnt  ss  suih- 
cient  for  the  end  they  are  principally  designed  for,  which  is  the  findjag  of  the 
longitudes:  which  answer  is  so  cleai-  and  so  universal,  that  all  those  that  have 
considered  it  have  expressed  their  satisfaction  therein. 

Ohsenfotw  EcUpseos  Luna  fotalk  cum  Occuliatiombus  guarumlam  J'lramm 
habUa  a  Joh,  ileoelh,  Jmo  1675,  die  $  ,  11  JmuarU  S.  VtsD 
1 13,  p.  289.  ^' 

This  eclipse  was  observed  by  Hevdius,  at  Dantzic,  ^  follows: 

Beginning  of  the  eclipse.   <5h.  4im.  508. 

Total  immersion    . . . , ,   7    42  44 
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Emersion  begins   Qh.  1 '2m.  30s. 

End  of  the  eclipse   10    20  0 

Duratioa  of  total  darkness   l    29  46 

Total  duration  of  eclipse..   3   36  10 

The  dock  corrected  by  altitudes  of  the  stars. 

The  Improvement  of  C&mwali  by  Sea-sand.  By  Dr.  Dtm.  Cox.  N*  1 1 S,  p.  293. 

This  sand,  employed  in  the  agriculture  of  Cornwall,  is  commonly  at  or  near 
the  sea  shore.  To  distinguish  it  from  what  is  useless,  observe,  that  tlie  wash 
of  the  sea  rolls  and  tumbles  stones  and  shells,  Sec.  one  over  another,  whose 
grating  makes  this  sand.  If  the  matter  be  shelfy,  that  is  the  grating  of  stones, 
it  is  of  small  value.  But  if  it  be  shelly,  then  it  is  good.  Of  this  shelly  sand 
there  arc  tliree  colour?.  About  Plymouth,  and  the  southern  co355t,  the  sand  is 
bluish  or  grey  like  ashes;  which  I  conceive  to  be  from  the  breaking  of  muscles 
chiefly,  and  oyster-shetls  mixed  with  it.  Westward  near  the  LandVend,  the 
'sand  is  very  white,  and  in  SciUy,  glistering.  This  I  think  happens  from  the 
mouldering  of  moor-stones,  or  a  kind  of  iree-stone  mingled  with  very  white 
shells  called  scollops.  On  the  north  sea,  from  about  Padstow  and  eastwards  to 
Lun'lv,  the  sand  is  rich  and  of  a  bro^vn  redd;?h -yellowish  colonr,  and  is  mostly 
of  the  broken  sheHs  of  coclttes ;  whicli  I  guess  to  be  of  that  colour  there,  from 
tiie  wash  of  the  Severn,  which  falls  very  dirty  into  the  Severn  sea,  a»d  perhaps 
that  accretion  of  the  shells  may  be  tinged  thereby. 

Now  besides  these  colours  of  sands,  there  is  also  a  dUIerenoe  in  the  size  of 
the  grain.  Even  in  the  same  harbour  of  Rymouth  in  some  coves,  it  is  very 
pmall,  in  others  long  grained,  and  w'cA  variouslv  for  divers  purposes.  It  is 
said  that  tlie  ^iuall  is  best  for  the  tenant,  who  f>n!"/  lakes  to  tillage  for  four  years, 
because  it  works  sooner,  and  yields  a  speedy  rtturn.  llie  larger  grained  is  said 
to  be  better  for  the  landlord  and  the  land;  because  it  lasts  longer  in  the  ground, 
and  makes  the  pasture  afterwards  the  better. 

Of  all  these  sands,  the  best  are  accounted,  as  to  colour,  first  the  reddish, 
next  the  blue,  then  the  white.  As  to  kinds,  the  most  ?he!ly  and  the  coralline 
are  best:  ami  tliat  wluch  is  taken  up  from  under  the  salt-water,  either  by 
dredges,  or  bemg  ieft  open  by  the  ebbing  of  the  tide.  The  blown  sand  is  ac»- 
counted  of  no  use.  And  generally,  if  sand  be  well  drained  of  the  salt-water, 
so  that  it  may  be  more  conveniently  carried,  it  is  better  than  that  which  has  lain 
long  drying  in  the  sun  and  wind,  which  takes  off  much  of  its  virtue. 

These  useful  sanus  ar^  cnrried  by  lighters      fnr  up  into  the  country  as  the 
tides  will  &ei've  to  that  purpose,  and  tliere  they  are  cast  on  shore.    When  brought 
home,  it  is  spread  on  tbe  ground  intended  for  wheat,  or  usually  in  the  tirst  crop 
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of  four,  whatever  be  Ihe  grain.  For  after  four  crops,  it  is  the  custom  to  leave 
the  land  to  pasture  for  6  or  7  years,  before  tilling  it  again.  And  the  grass  will 
be  so  good  immediately  after  tillage,  that  it  is  commonly  mowed  the  first  year ; 

end  is  called  mowing  of  grattc]i. 

The  Cornish  acre  is  B  ecore  ^  ards,  of  18  feet  to  the  ynrtl ;  in  one  of  which 
acres  good  husbands  bestow  according  to  the  nearnesi,  or  distance.  Near  thr; 
sand,  300  sacks  are  laid;  at  other  rlistances  200,  or  1 50,  or  even  80,  And  &o 
proportionably  in  greater  distance,  even  to  30  or  30  sacks  in  an  acre,  rather  than 
none. 

The  effect  is  usually  where  much  sand  is  used,  the  seed  is  much,  and  the 

straw  little.  I  have  seen  in  such  a  place  good  barley,  where  the  ear  has  been  even 
equal  in  length  wiih  the  stalk  it  grew  on.  Bat  where  iess  sand  is  used,  there  is 
much  straw,  and  but  little,  and  that  hungry  grain.  - 

After  the  corn  is  off,  tl»c  grass  becomes  mostly  a  white  clover,  with  some 
purple,  if  the  land  be  deeper.  And  this  grass  of  well  sanded  ground,  though  it 
be  but  short,  yet  as  to  feeding,  giving  good  creams,  plenty  of  milk,  and  all 
other  good  purposes,  it  far  exceeds  the  longer  grass,  where  less  sand  is  used. 
Garden  lierbs  also  and  fruits,  in  tliose  place?,  are  more  and  better  in  their  kind. 
In  those  well  saaded  places  also  httle  or  no  snow  liesj  tliere  is  a  rontinual 
winter  spring;  an  early  harvest,  a  month  or  0  weeks  before  what  is  wuhin  C)  or 
7  miles  of  the  place ;  and  such  a  vast  difierenee  of  the  ah-  is  found  m  so  littie  a 
distance,  tliat  a  man  may  in  an  afternoon  travel  as  it  were  out  of  Spain  into  the 
Orkneys. 

An  Account  of  some  Boohs.    N^lia,  p.  290. 
I.  Hermelis  Egyptiorum  et  chemicorum  Sapientia,  ab  Herroanm  Conringii* 
Animadversionibus  vindicata  per  Olaum  fiorrichium,  Hafnis,  Anno  1674 
in  4to.  ' 

*  An  account  of  Bflnichios  having  been  atready  gf^  in  the  1st  wl.  of  our  Abridgement }  we 

thall  here  insert  some  biograpliical  partioolan  concerning  his  opponent.  ' 

Herman  Conringius  was  a  man  of  unhreml  cruditian,  and  acquired  a  great  rcpuutibo  in  all  tlje 
three  prafeanom  of  dhriaity,  law,  and  phjraic.  He  wa»  bon»  at  Norden,  in  Ea*t  Frieskad,  1606,  aiul 
Jka  It  Htflmsf  Kn,  agfed  75.  He  was  of  a  renarkabljr  dinoinalive stature,  but  possessed'ennt 
dimcnsioo  of  iotcUect,  and  a  veiy  retentive  memory.  Besides  the  prntV'^sOTship  of  phvbic  he  hcLl 
other  appotbtmenti  In  the  umvcnity  of  Helmstadt,  and  had  the  title  of  counciUor  of  state  confeneif 
upon  him  by  the  pnvioce  of  East  Fries!aB4  and  by  the  courts  afBnunwick^Denuurk,  and  Sweden. 
He  also  enjoyed  an  annua!  pension  from  the  King  of  France.  His  historical  works  ai-e  very  roluniio 
nous.  Of  his  writing  which  relate  to  physic,  the  most  celebrated  are  his  de  GerwauMConim  corponitn 
habitus  antiqui  et  noyi  canris,  4to.  l(»45,  aadhis  IntrodocUo  in  unimtam  artem  medicam,  4to.  l6S4. 
It  is  his  Tr.  Hist  de  Hermsticn  .'Eg^ptionim  mtdiciM,  which  is  attacked  by  B«Ticbhis,  in  the  vrark 
<»£  which  an  anal/sis  is  given  bj  Mr.  Oldenburg. 
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The  learned  author  of  this  vindication,  begins  with  showing  against  his  &mous 
antagonist,  that  the  Egyptian  Hermes,  as  an  excellent  man,  a  great  physidan 
and  chemist,  has  well  deserved  of  all  mankind,  and  consequently  is  highly 

injured  by  Cnnringirs's  detraction'^.  In  tlv?  pnrt  the  reader  will  meet  with  a 
fund  of  'earning  and  antiquity  ;  :\nd  see^  amonp;  many  other  particulars,  that 
Pythagoras,  one  of  the  best  and  most  solid  philosophers  and  mathematicians 
atuoiig  the  ancients,  learned  his  philosophy  in  Egypt ;  that  the  great  work  of 
transmutation  is  due  to  this  Hermes ;  that  from  thence  the  £g)'ptians  acquired 
that  immense  wealth,  by  which  they  rused  such  vast  structui-es;  that  those 
Egyptians  were  so  skilful  in  making  artificial  gems,  that  in  lustre  and  hardness 
they  vied  with  the  true  natural  ones;  those  ancient  artists  being  masters  of  three 
things  in  tliis  their  work,  which  by  the  Grccifins  were  called  ttpettuni;,  pai^iJl,  ru^/K ; 
the  fir^t  iiiiplviag  a  laxity  of  pores,  sufficient  to  imbibe  the  tincture;  the 
second,  a  strong  adhesion  and  due  lustre  of  the  colour;  the  third,  a  hardening 
again  of  the  body  of  the  gem,  after  the  ingress  of  the  tincture. 

He  takes  notice  of  another  particular,  strictly  observed  among  the  old  £gyp« 
tians,  viz.  that  each  of  their  physicians  applied  himself  to  the  knowledge  and 
cure  of  one  only  disease,  by  whjch  he  became  very  sagacious  and  expert  in 
recoverinp^  his  patients  of"  such  a  malady  ;  which  way  could  not  but  conduce 
very  much  to  the  improvement  ot  physic,  and  the  beiietit  ot"  tiie  people.  He 
observes  also,  that  the  most  celebrated  men  of  Greece  travelled  into  Egypt 
to  acquire  knowledge,  and  gained  every  advantage  from  thdr  travels  they 
could  desira. 

Discoursing  of  the  virtues  of  preparations  made  of  animal  substances,  and 

particularly  of  the  spirit  of  blood,  he  declares,  that  the  volatile  spirits  of  human 
blood  are  more  pnwciiul  in  the  curing  ol  tlic  epilepsy,  than  tliose  of  the  blood 
ot  other  animals;  refuting  the  assertioa  ol  Cuuringius,  iaiportiug,  that  the 
ancients  did  not  employ  human  blood  but  in  their  magics. 

Examining  the  controversy,  whether  the  virtues  of  purgatives  or  vomitives 
pass  into  tlieir  distilled  waters,  he  recites  an  experiment  be  made  on  a  dog,  with 
the  distilled  water  of  black  hellebore,  which  was,  that  having  given  him  12 
spoenfulH  uf  it,  witllin  4  hours,  he  vomited  four  times,  and  dunged  twice,  all 
very  cn[:.ii insly. 

■  Discussing  the  c^ucaliou  a'uoul  the  resuscitaliou  ur  phints,  which  he  sccms 
inclined  to  muntain,  he  alleges,  for  the  countenancing  of  it,  the  regeneration 
of  bodies  of  other  kinds,  and  amongst  them  he  takes  notice  of  mercury,  affirm- 
mg,  that  that  substance,  having  been  a  whole  year  exposed  to  various  ^res,  and 
reducedinto  water,  turbith,  and  ashes,  will,  by  the  attraction  of  the  salt  of  tartar 
amid«t  the  flames,  retiu-n  to  tlie  pristine  liquor :  and  that  lead,  reverberated  into 
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miaium^  melted  int<^gl^,  reduced  into  a  cenisse,  burnt  to  a  litharge  i  in  a  word, 

tormented,  torn,  or  burnt,  as  you  plca?r,  it  will  soon  rise  again  into  genuine 
lead,  by  a  bare  dexterous  application  of  lixiviate  salt. 

Connngius  afiirming,  that  all  sorts  of  diseases  have  been  cured  witiiout  che- 
mical remedies  j  Borricfaius  muntains,  that  the  lues  venerea,  a  cofirmed  dropsy, 
and  phthisis,  and  cancer,  and  several  other  maladies,  will  very  rarely  be  cured 
by  mere  Galenical  medicaments* 

In  the  conclusion  our  author  shows,  that  Baraoelsu6*s  *  manners  had  been  too 

•  This  extraordiaar).-  man,  who  assutoed  tbe  pompous  title  of  Pbilippuj  Aureolus  Theopbnstoi 
Pkraceliui  Bontbait  ab  Hoheobdm,  but  whose  real  name  is  said  to  haro  beeo  Hmbener,  was  boro, 

accordinc^  to  some  biographers,  at  Eituidlcn,  In  Ssvi^^erhnd,  :3ccnrding  to  otbcts  io  the  stnall  village 
of  Gaiss,  in  1493.  Veiy  earl^  io  life  be  naanifested  a  strong  passion  for  cfaetnistrj,  and  travelied 
into  variooB  parts  of  Europe,  cbiefl/  with  a  view  of  perfecting  himself  in  this  bis  ftrnmrite  stud/.  On 
his  return  from  his  rravds,  he  was  appointed  to  a  chemical  and  medical  pra&ssonhlp  at  Basil,  but  lie 
quitted  this  situation  two  or  three  years  afterwaidf,  owing  to  a  di-isppointment  he  -xpenenced  from 
tbe  issue  of  a  pn^ecotioa  be  bad  institoted  ^hist  one  of  his  patients,  for  the  reooveiy  of  a  most 
exorhU  int  fee,  of  which  onljr  a  moiety  was  awarded  him  by  tbe  judges.  After  tbU  be  removed  to 
Akaee,  where  he  resided  a coosidetsble  time,  and  got  into  ^at  repute  for  his  real  or  pretended 
cores.  He  died  at  Saltsbarg,  in  1*34,  according  to  some  accounts;  in  IMi  according  to  oiben: 
in  either  case  at  an  age  rather  preanture  for  one  who  pteiendedto  keep  conoealed,  in  the  hilt  of 
an  old  sword  which  he  constantly  wore,  an  infallible  remedy  (,vh]ch  lie  tertwcd  Azoth)  against  all 
kinds  of  diseases.  It  would  seem  that  Saochus  triumphed  over  aU  his  arcaoa  i  for,  during  sotne 
years  before  his  death,  he  is  said  to  bare  cairied  his  iodu(geoce  in  wine  to  such  excess,  that  he 
never  went  to  bed  sober  nor  ever  took  ofFhis  clothes. 

When  we  contemplate  tbe  conduct  of  Paracelsus,  or  look  into  hfs  writings,  we  are  aytonlsh'-d  ih^L 
toch  a  roan  should  ever  have  attracted  that  degree  of  notice  which  he  once  did.  But  creduUtv 
was  uiii  characteristic  feature  of  the  age  uul  country  in  which  he  lived.  How  else  could  it  happen 
that  his  baibarousanduointeUlgiWejargoo  should  pass  for  science;  dwt  tJ>e  sick,  rkh  as  wellas 
poor,  should  have  &ith  in  one,  who  set  at  DOi«htaU  the  labours  of  preceding  phiiosopbcrs  and  ohv- 
«icians  J  who  pruoonnoed  anatoaiy  useksa  j  who  oegketed  to  investigate  the  symptoms  and  progi^ 
of  disewee-j  and,  instead  of  searching  info  their  )ea!  nature  and  origin,  assigned  for  their  nodoctioo 
certain  fictitious  chemical  agenu  j  and,  to  fill  the  measure  of  absurdity,  pretended  to  have  a  soed 
fie  remedy  for  alL   Such,  iodee^,  was  the  credulity,  foUy,  uid  supentition  of  the  a«  tbathe 
made  even  a  pretension  to  magic,  subservient  to  his  Interests.    Hios  be  asserted,  that  io  the  Dorttfso 
of  the  mternal  regions,  he  bad  disputed  with  Avicenua,  conceroiog  bis  potable  gold,  &c  ar^,h,t 
he  could  produce  imm  the  semen  virife,  put  into  a  phial  weU  corked  and  sealed,  and  subjected  to  a 
process  which  he  describes,  an  artificinl  homuocole,  w«emblmg  In  att  respecB,  ewjaptioK  i  dimioo 
tjveness,  the  real  human  ofiipriDg  i  These,  it  is  evident,  are  the  extraraganries  ncTmer'l v  of  an  Im 
peslor,  but  of  a  madman :  in  fact,  the  anecdotes  recorded  of  him  by  his  assistant  Oporinus,  scaieeir 
leave  a  doubt  (hat  he  was  subject  to  fiecinent  paroxysms  of  insanity.  We  suppose  U  w«s  in  some  iJ 
^  pbtes»y.iits  that  he  wrote  about  hi,  ftmiliar  demon,  about  svlph.s  and  gaon.es,  and  fairies  ttZ 
Hu  ooUeeted  works,  the  greater  part  of  which  was  pubiislied  alter  his  death,  amount  to  3  vols  folio* 
Inimical  a,  Parijcelsus  was  to  true  philosophy  and  science,  and  extrav^t  and  empirical  as  he  wai 
m  his  conduct  and  writings;  yf>t  vould  it  appear  tluu  he  advantaged  medicine  in  some  degree  ioas. 
much  as  he  weaned  phjrsicians  from  that  too  servile  veneration,  which,  be£>ce  hit  tinw  was  Mid'to  the 
▼OL,  11.  ••Ifwwwmo 
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sevcrirly  represented  ;  but  tliat  whatever  tliey  were,  that  ought  not  to  rob  him 
of  the  praise  due  to  his  knowledge.  Again,  that  being  provoked  by  a  crowd 
of  enemies,  lie  had  indulged  too  far  in  that  human  imperfection,  which  is  in- 
clined to  retaliate  with  recriminations ;  yet  that  he  had  not  been  a  magician  in 
the  worse  sense ;  of  which  crime  the  learned  Naudaeus  also  had  upon  good 
grounds  acquitted  him.  Moreover,  that  though  his  servanf  Oporinn'i,  jra-npd 
by  his  master's  adversaries,  had  virulently  iuveigived  anaiiisl.  ;  yeL  n-.ay  there 
be  gathered  out  of  tliat  Oporiiius's  epistle  more  matter  oi"  praise  for  Paniceisus, 
than  alt  bis  enemies  together  have  deserved ;  forasmuch  as  it  is  there  said,  Fuisse 
in  Paracelso  mirabilem  faciendi  medicinam  in  omni  morborum  genere  prompti- 
tudinem  et  felidtatem.— Ib  curandis  ulceribus,  etiam  deploratissimis,  miracula 
enm  edidis<:e,  nu!l*3  vicfiis  prEPsrripti  aut  observati  ratloue. — Laudano  suo  iti 
glorialuin  fuisse,  ut  afiinnare  non  dubitarit  e]us  solius  mn  se  h  mortuis  vivos 
reddere  posse,  idque  aiiquoties,  dum  ille  (Oporinus;  apud  ipsum  fuit,  declarasse  ! 

Mentioning  Paracelsus*s  skill  in  making  the  grand  elixir,  as  they  call  it,  our 
author  recites  a  narration  made  in  his  hearing  by  the  Count  of  Windishgratz, 
the  Emperor's  ambassador  at  tlie  Danish  court,  concerning  a  person  that  was 
pos5es?oi  of  that  ^rent  arcanum  — In  this  narration  it  is  stated,  that  a  certain 
monk,  who  resided  at  Vienna,  in  the  Emperors  palace,  was  in  oossespion  of' a 
purplish-red  povvdei-,  by  means  of  whicli  he  could  transmute  the  baser  uieia'.s 
into  pure  gold ;  and  that  being  dnigerously  ill  of  a  fever,  he  was  questioned  by 
the  physician  who  attended  him  concerning  this  matter,  and  confessed  «  ex  in- 
diciis  quibusdam  se  inductum,  ut  la  ten  tern  alicubi  quem  olim  Paracelsus  se- 
posuerat,  lapidem  phtlosophicum  fodiendo  investigaret,  quaesivisse  sollicite,  et 
reperisse !" 

II.  The  Garden  of  Ekleu,  or  an  Account  oi  ih  ?  Culture  of  Flowers  and 
Fruits  now  growing  in  England ;  with  particular  Rules  liow  to  advance  their 
Nature  and  Growth,  as  well  in  Seeds  and  Herbs,  as  in  ordering  of  Trees  and 
Shrubs:  in  two  parts,  in  8vo,  written  by  Sir  Hugh  Piatt,  Knt.  newly  rc« 
printed. 

This  title  sufficiently  explains  the  nature  and  contents  of  the  book. 

On  a  Slorm  a,vd  some  Lakes  in  Scotland,   By  Sir  George  Machenay.  Communis 
eated  Ay  Afr.  James  Gregory.    N'  1  U,  p.  307. 

The  wind  here,  at  Tarbut,  Dec.  21,  1674,  was  cxtraoidinary :  it  broke  a 
.standnrd-jfonc,  that  stood  as  an  obelisk,  about  12  feet  high,  5  broad,  and  nearly 
'2  feet  in  thickness.    Whole  woods  were  overturned,  being  torn  up  from  tlw 

doctrines  of  the  mdents,  and  showed,  (at  iniuA  Basil  Valentiiid  al»<lid,)  the  possibility  of  curing 
diMMe*  by  a  thorter  and  more  vigorous  meibod,  vis.  by  (he  employment  of  aDtimoDtals,  mercurials, 
other  chemical  preparations. 
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roots,  thougli  in  a  low  situation.  I  hc  wind  blew  from  tiie  north-west,  and  for 
a  long  time  it  had  oontiaued  westerly. 

There  is  a  little  lake  in  Straberrick,  on  the  Lord  Lovel's  *  landf;,  whicli 
never  freezes  alt  over,  even  in  the  most  vehement  frosts,  belbre  Februat7  ;  but 
onenight^s  frost  after  that  will  freeze  it  all  over,  and  two  nights  will  make  the  ice 
of  a  very  considerable  thickness.  I  have  since  been  tc»l(J  of  two  other  lakes, 
one  of  whicli  is  on'iands  belong^ing  to  myself,  cnile^!  Loch  Monar.  jjietty  large: 
whicii  steadily  keeps  the  same  course.  There  is  another  little  lake  lu  btraglash 
at  Glencanich,  on  lands  belonging  to  one  Chisholm  j  the  lake  lies  in  a  bottoia 
between  the  tope  of  a  very  high  hill,  so  that  the  bottom  itself  is  very  high. 
Tliis  lake  never  wants  ice  on  it  in  the  middle,  even  in  the  hottest  summer,  though 
it  thaws  near  the  edg^es :  and  this  ice  is  found  on  it,  though  the  sun,  by  reason 
of  the  reflexion  from  the  hills  in  that  country,  is  very  hot;  nnJ  lakes  i)ing  as 
high  in  the  neiglibourliood  have  no  such  phenomenon.  It  is  observable  also, 
that  about  the  borders  of  this  lake  the  grass  keeps  a  continual  verdure,  as  if  it 
were  in  a  constant  spring,  and  feeds  and  fattens  cattle  more  in  a  week,  than 
any  other  grass  in  a  fortnight. 

Our  famous  lake  Ness  never  freezes ;  but,  on  the  contrar)',  In  the  most  viO' 
lent  frosts,  the  greater  clouds  of  steams  arise  from  it,  which  are  soft  and  warm  ; 
and  it  is  observed,  that  rosemary  continued  in  the  gardens  about  the  lake's 
side,  notwithstanding  the  last  winters  long  and  violent  frosts;  whereas  a  far 
less  violent  winter  usually  kills  all  the  rosemary  which  is  in  gardens  that  lie  m 
warmer  places,  and  at  the  sea  side:  and  though  I  live  near  it,  and  in  a  better 
soil  and  warmer  situation,  yet  any  winter,  more  than  usually  cold,  kills  my  rose- 
mary, though  covered  over  with  straw  and  Utter:  whereas  near  Loch  Ness  it 
remained  good,  though  uncovered,  in  the  last  sharp  winter;  which  is  attributed 
to  the  warm  steams  from  that  lake. 

InGleiielg,  at  a  place  called  Achigniglium,  there  is  a  little  rivulet,  which  turns 
holly  into  a  greenish  stone,  of  which  tinkers,  that  work  in  brass,  make  both 
their  moulds  and  melting  pots ;  and  women  their  round  whirls  for  spinning. 

A  Conjecture  concerniv^  iht^  Bladders  of  Air  that  are  found  in  Fhhes  ;  communi- 
cated bi/  A.li  and  illustrated  by  an  Experiment  suggested  bu  the  Hon.  Robert 
Botfle,    N*  114,  p.  3 10. 

Iteflectiug  on  that  question,  whether  liquids  gravitate  on  bodies  immersed  or 
not  ?  I  came  to  a  resolution  in  my  own  mind,  that  they  do  gravitate?  and  cue  of 
the  greatest  reasons  that  occurred  to  me  was,  that  a  bubble  of  air,  rising  from 
the  bottom,  dilates  itself  ail  the  way  to  the  top;  which  is  caused  by  the  lessening 

rrobdUj  iniipribtlBdlQrLQrd  Lov'tt. 
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of  the  weight  or  pressare  of  the  incmnbent  water,  the  nearer  it  is  to  the  top. 
Hence  also  it  occurred  to  me,  that  ^shes,  by  raason  of  the  bladder  of  air  that 

is  within  them,  can  sustain  or  keep  themselves  in  any  depth  of  water.  For  the 
air  in  that  bladder  is  like  tlie  bubble,  more  or  less  compressed,  according  to  the 
depth  the  iish  swims  at,  and  takes  up  more  or  lessspacej  and  consequeotly  the 
body  of  the  fish,  part  of  whose  bulk  this  bladder  is,  is  greater  or  less  according 
to  tlie  several  depths,  and  yet  reUins  the  same  weight.  The  hile  de  insidentibus 
huuiido,  is,  that  a  body  that  is  heavier  than  so  much  water  as  is  equal  in  quantity 
to  the  bulk,  of  it,  will  sink  ;  a  body  that  is  lif^hter  will  swim  ;  a  borly  of  cqcn! 
weight  will  rest  in  any  part  of  tlie  water.  Now  by  this  rule,  it  tli-  n>li  in  the 
middle  region  of  the  water,  be  of  equal  weight  to  the  water  that  ia  commensur- 
rate  to  the  bulk  of  it,  the  fish  will  rest  there  without  any  tendency  upwards  or 
downwards:  but  if  the  fish  be  deeper  in  the  water,  the  hoik  of  the  fish  becoming 
less  by  the  compression  of  the  bladder,  and  yet  retaining  t!ie  same  weight,  it. 
will  siak  and  rest  at  the  bottom  :  and,  on  the  other  side,  ,i  the  fish  be  higher 
than  that  middle  region,  the  air  dilating  itself,  and  the  bulk  of  the  fish  conse- 
quently increasing,  but  not  the  weight,  the  fish  will  rise  upwards,  and  rest  at  the 
top  of  the  water.  Perhaps  the  fish,  by  some  action,  can  emit  air  out  of  this 
bladder,  nnd  afterwards  out  of  its  body,  and  also,  when  there  is  not  enough, 
take  in  air  and  convey  it  to  this  bbiddcr ;  and  then  it  wlil  not  be  wondered,  that 
there  should  be  always  a  due  proportion  of  air  ui  the  bodies  of  all  fishes,  to'serve 
their  use,  according  to  the  depth  of  water  they  are  bred  and  live  in :  periiaps  by 
some  muscle  the  fish  can  contract  this  bladder  beyond  the  pressure  of  the  weight 
of  water:  perhaps  the  fish  csn  by  its  sides  or  some  other  defence  keep  off  the 
pressure  of  the  water,  and  give  the  ;iir  leave  to  dilate  itself.  In  these  cases  the 
fish  will  be  helped  in  ail  intermediate  distances,  and  raayrise  or  sink  from 
any  r^on  of  the  water,  without  moving  one  fin. 

So  far  this  conjecture:  in  reference  to  which,  when  it  was  propounded  to  the 
Hon.  Robert  Boyle,  he,  reflecting  on  the  manner  how  a  fish  comes  to  rise  or 
sink  in  water,  soon  bethought  himself  of  an  experiment  probably  to  determine* 
whether  a  lish  m^kes  those  motions  by  constricting  or  expanding  himself?  The 
experiment  by  him  suggested  was ;  to  take  a  bolihead  with  a  wide  neck,  and 
having  filled  it  almost  full  with  water,  to  put  into  it  some  live  fish  of  a  convenient 
Kze,  that  is,  the  largest  that  can  be  got  in,  as  a  roach,  pen*,  or  the  like;  then 
to  draw  out  the  neck  cf  the  bolthcad  as  slender  as  you  can,  and  to  fill  that 
also  almost  with  \v;it*?r :  whereupon  the  fish  lying  at  a  certain  depth  in  the  water 
of  the  glass,  if  upon  his  sinking  you  percwve  the  water  at  the  slender  top 
subsides,  you  may  infer  that  be  contracts  himself  j  and  if,  upon  his  rising,  the 
water  be  alto  raised,  you  may  conclude  that  be  dilates  himself. 
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Ott  Poisonous  Fish  in  one  of  the  Bahama  blands.  By  Mr.  J.  L.  N**  J 14,  p.  312. 
•  The  fish  here  are  many  of  them  poisonous,  causing  a  great  pain  on  the  joints 
of  those  who  eat  them,  which  continues  so  for  some  short  time,  and  at  bst, 
with  two  or  three  days  itching,  the  pain  is  rubbed  off.  Those  of  the  same 
species,  size,  shape,  colour  and  taste,  are  some  of  them  poison,  others  not  in 
die  least  hurtful ;  and  those  that  are,  are  so  only  to  some  of  the  company.  The 
distemper  to  men  never  proves  mortal.  Dogs  and  cats  sometimes  eat  their 
last.  In  men  that  have  once  had  that  disease,  upon  the  first  eating  of  fish, 
though  it  be  those  that  are  wholesome,  the  poisanous  ferment  in  the  body  is 
revived  thereby,  and  their  pain  increased.* 

Ohservatiowt  on  Extraordinary  Oranges  and  Lemons,    By  Petrus  Ifatus. 

N*  J  14,   p.  313. 

There  was  a  tree  found  in  a  g;ro\e  near  Florence,  having  an  oranpe-stock, 
which,  it  seems,  was  so  grafted  on,  tii.it  it  became,  in  its  branches,  leaves, 
flowers,  and  fruity  three-formed,  some  resembling  oranges,  some  lemons  or 
citrons,  and  some  partaking  of  both  forms  in  one.  And  particularly  as  to  the 
frdit,  some  of  this  tree  were  mere  oranges,  some  of  them  of  an  oblong  shape  like 
lemons,  some  round  like  common  oranges,  and  some  between  both.  Some 

.  taste  like  genuine  oranges,  others  have  an  orange  rind  but  a  lemon  pulp.  Most 
are  of  a  very  strong  scent,  and  their  rind  of  a  very  bitter  taste.    The  same  tree 

•  bears  also  a  kind  of  citron4emon,  yet  not  so  many  as  of  the  former  kind.  It 
produces  also  a  fruit,  that  is  at  once  both  lemon,  citron,  and  orange.  This  /hut 
is  so  divernfied,  that  some  of  them  are  half  cttron>lemon,  half  orange ;  others 
have  two  thirds  of  citron-lemon,  and  one  of  orange ;  ofhers,  llie  contrary :  and 
of  all  these,  some  are  oblong,  some  round,  some  bunchy  ;  some  smooth,  some 
rough ;  some  small,  others  large.  Their  pulp  is  so  distinguished,  that  where  the 
orange-pnlp  ends,  that  of  lemon  begins,  and  on  the  contrary.  Again,  the 
orange-pulp  is  narrower  than  that  of  lemon ;  but  this  is  tenderer  than  that,  and 

*  Several  fiibet*  both  of  the  East  and  West  lodies  are  observed  to  be  highi/  poisonous  at  certain 
particular  sea(oot.f  Thit  i«  probably  owiag  to  tbeir  baviog  fed  oo  aonw  bigbly  acrioMoioas  maTioe  , 

fubstances.  J 

f  Such  ajc  some  sj^ccics  o!  tttrutk/n,  aud  of  srnnj;  ;  tYic  l  ^mcuta  ;  ]  I'nr-  tock-f.ih  ^'a  spccMS  ef  pefcij  ;  Ihc  cavellee 
«P«««  of  »combc:]  ;  the  sraootti  l>oltle-fish  (a  ipfu  .  ^  of  ostrjcion :  ,  lad  thr  m^t  Tuatcnl  of  all,  the  yellow-bSlcd  *pm. 

;  Violent  vomiting  is  one  of  ihe  first  syroptottis  with  wliich  tbo«  who  hive  c.i;^ n  ot  theas  peiaOooat  Mm  tre  fcucd. 
Another  cHcct  is  the  teparation  of  the  epidermis  or  cuticle  in  patcbnor  ifOtt  al  hh  ttic  hsndtand  feet,  ivhkfa  «piii»  cmp 
imut  wita«e  in  pcojrfe  of  c*low  Mul  of  a  yaU  yieltow  in  while  people,  lor  life.  The  beat  tntiduies  apinit  the  Sdi- 
poiten  tie  Cveme  pepper,  Maddn,  and  other  powaAil  coidlali.  In  wofign  w  reoNt^parts  of  ibe  globe,  and  cape. 
claUjr  to  tropical  and  aoaibcro  laiitiNka,  ttie  ore«»  of  ibipi  may  often  pievcntttie  miidtienaa  eome^neaoet  ■ritins 
Ifon  ifac  IMC  of  dKfirfua  of  time  MBS  and  riveia,  by  gutting  them  iamadiaidr  after  Oiey  aic  akai^  ipd  vaihwg  ni»»» 
weS  in  c'psr  watrr  (f  ithcr  ;a!!  or  fresh)    rfnin  ||icj  aif  llldml. 

t  I'be  b«aacuu  a  a  »pccin  ot  rios  or  pike. 
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loss  agreeable  to  iVi  taste  than  the  genuine  single  fruit.  And,  which  is  no  less 
remarkable,  they  have  either  none  or  very  few,  or  empty  seeds. — ^The  first 
origin  of  this  tree,  was  by  inoculating  orange  on  a  cltron4emou  stock. 

ylu  yicconnt  of  some  Bucks.         114,  p.  314. 

I.  Arch imedU Opera;  Apollonii  Perg.  Conic.  Libri  4\  Theodosii  Sphssrica, 
methodo  nov4  illustrata,  et  succinct^  demonstrata,  ab  Is.  Barrow,  h  Soc. 
Regia,  &c.  Lon.  1675,  in  4to. 

The  learned  author  has  here  delivered  these  three  books  In  a  brief  symbolical 
method  of  expression,  pursuant  to  the  sense,  propositions  and  demonstrations  of 
the  ?.ncient<=; ;  onles;;  where  he  thong'ht  fit  to  enlarge,  and  otherwise  to  de- 
nion^tr;iie  some  ^  i  th  ^  [ji  apoMiiouij  trom  more  easy  principles  of  his  own  ;  pur- 
suing hereui  his  own  loiiner  method,  in  which  some  years  ago  he  published  an 
entire  Euclid  inSvo.  Besides,  this  edition  contains  a  new  version  of  Archimedes*s 
Lemmata,  which  were  not  formerly  published  with  the  rest  of  Archimedes's 
works;  though  to  be  found  in  Forstcr's  Miscellanies,  and  at  the  end  of  Joh. 
Alph.  BorelU's  edition  of  the  three  latter  books  of  Apollonius's  conies.  It  will 
rendilv  be  acknowledged,  that  our  author  had  cause  to  tind  tluilt,  as  he  doe?, 
with  the  obscurity  of  Rivak's  edition;  who  is  also  much  complained  of  by 
Mydorgius  iu  his  Conies,  and  by  Alex.  Anderson,  in  his  Mathematical  Exercises. 

II.  Thomse  Bartholin!  Acta  Medica  et  Philo^opluca  Hafniensia  Anni  l673. 
Haf.  1675,  in  4to. 

A  continuation  of  a  useful  medical  and  philosophical  work^  of  which  a  former 
volume  was  noticed  in  N*97  of  these  Transactions. 

TTI.  The  Epitome  of  the  whole  Art  of  Husbandry,  with  Additions  of  New 
Experiment*  thereto  belonging :  written  by  J.  B.  Gent,  in  8vo.  Lond.  1O75. 

A  Proposal  to  Noblemen,  Gentlemen  and  ollierSf  who  are  wilting  to  mbtcribe  to- 
wards Dr.  MwisoiCs  New  Universal  Herbal,  ordering  Plants  according  to  a 
new  and  true  Method^  never  published  before.        1 14,  p.  327. 

[For  cridcal  remarks  on  this  work,  see  life  of  Morison,  p.  94%,  volume  I,  of 
this  Abridgement.] 

^  New  Essay  Instrument,  By  Mr,  Boyle.  115,  p.  320, 
For  many  years  I  had  made  use  of  a  little  glass  instrument,  consisting  of  a 
bubble,  and  furnished  with  a  long  and  slender  stem,  to  compare  the  specific 
gravities  of  difiereht  liquors,  by  its  sinking  in  them  more  or  less.  Afterwards  I 
applied  *it  to  discover  the  specific  gravities  of  several  appended  solids,  by  its 
being  more  or  less  depressed  by  them  in  the  same  liquor.  For  it  is  plain  from 
hydrostatic  prinaples,  that  any  sohd  body,  heavier  than  mter>  loses  in  tlie 
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water  as  much  of  the  weight  h  had  in  ah*,  as  water  of  equal  bulk  with  the  iin. 

rnersed  solid  would  weigh  in  the  air.    Consequently,  since  gold  is  by  far  the 
most  ponderous  metal,  a  piece  of  gold,  and  one  of  eqiuil  weight  of  copper,  brass* 
or  any  other  metal,  being  proposed,  the  gold  niusl  be  less  in  bulk  than  the 
copper  or  brass ;  and  if  both  of  them  be  weighed  in  water,  the  gold  roust  lose 
in  that  liquor  less  of  its  former  weight,  than  the  brass  or  copper :  because  the 
baser  metal  as  well  as  the  gold,  grows  lighter  by  the  weight  of  a  bulk  of  water 
equal  thereto ;  and  the  baser  metal  being  the  more  voluminous,  the  corres- 
ponding water  must  weigh  more  than  that  which  in  bulk  is  equal  to  the  gold. 
Whence  the  floating  instrument  above-mentioned  would  be  made  to  sink  deeper 
by  an  ounce  of  gold,  hanging  at  it  under  water,  than  by  an  onnr,-  ot  brass,  or 
any  other  metal  f  which,  on  account  of  its  greater  bulk  than  gold,  looking  more 
of  its  weight  by  the  immersbn,  must  needs  retain  less,  and  so  have  less  power 
to  depress  the  instrument  it  was  fastened  to.   And  tliis  will  hold  of  other 
metals  that  differ  in  specific  gravity. 

This  instrument  may  be  of  glass,  copper,  silver,  or  any  other  solid  body,  or 
may  be  made,  fit  to  float  on  the  water,  witli  a  guinea,  Sec.  hansjirig  at  it,  atid  of 
a  texture  close  enough  to  exclude  the  water.  It  consists  of  three  parts  i  viz.  the 
ball,  the  stem,  and  that  which  holds  the  coin. 

The  ball  or  round  part  fiCDE,  fig.  J,  plate  ix,  if  of  metal,  consists  of  two 
tbin  concave  plates,  exactly  soldered  together  in  the  middle,  and  at  the  most 
distant  points  from  the  juncture,  there  should  be  two  opposite  holes,  one  in 
each  plate,  for  the  two  other  parts  of  the  instrument.  This  middle  part,  though 
for  brevity  sake  called  tlie  ball,  should  not  be  exactly  mund,  but  of  any  shape 
that  shall  be  tbund  tittest  to  make  the  instrument  keep  in  erect  postnre  steadily 
in  the  4?hter  ;  and  it  must  be  greater  or  smaller  as  the  plati  s  are  thicker  or 
thinner;  but  the  general  rule  for  its  capacity  is,  that  it  should  contain  as  much 
air  as  may  serve  to  keep  the  whole  instrument,  when  loaded,  from  sinking  be- 
neath the  top  of  the  stem. 

The  stem  AB  is  to  be  soldered  on  to  the  ball  at  the  uppermost  of  the  two 
mentioned  holes.  It  may  either  be  hollow  or  solid ;  but  it  should  be  made  very 
slender,  that  the  dlflTerent  depressions  of  the  instrument  in  the  water  may  be 
the  more  notable  ;  and  for  the  same  rea'^oii  it  should  not  be  too  short,  especially 
li  it  be  applied  to  other  uses  than  the  examining  of  guineas. 

At  the  undennost  of  the  two  holes  in  the  ball,  is  insei  ted  and  soldered  the 
screw  br  stirrup  F,  fig.  2,  which  is  a  short  piece  of  brass  with  a  broad  slit  in  it^ 
capable  of  receiving  the  edge  of  the  guinea,  to  be  fastened  in  it  by  a  turn  or  two 
of  a  screw.  The  stimip  6  is  made  of  a  piece  of  wire  bent  round,  and  standing 
horizontally,  that  the  guinea  may  be  bid  on  it. 
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It  would  be  convenient  that  the  undermost  stem  and  the  screw  be-  made  by 
itself,  that  it  may  be  at  pleasure  thrust  on  the  stem,  and  taken  off  again  ;  for  by 
this  means,  if  the  ball  of  the  in^tniment  be  marie  !ar£;e  enonjili,  you  may  have 
room  to  put  on  for  ballast^  as  occasion  shall  require,  one,  two,  or  three  &sl  and 
jround  pieces  of  copper,  lead,  &c.  as  tig.  3,  with  each  of  thero  a  hole  in  the  mid* 
die,  fitted  to  the  size  of  the  stem,  so  that  they  may  be  put  on  as  near  the  lower 
pert  of  the  ball  as  you  think  lit,  and  then  the  screiv  may  be  thrust  on  after 
them ;  not  only  to  lake  hold  of  the  coin,  or  metallic  mixture,  to  be  examined, 
but  to  support  the  thin  plates. 

To  adjust  this  instrument  for  examining  guineas,  which  are  by  tiar  the  most 
usual  gold  coins ;  hang  at  the  bottom  of  it,  a  piece  of  that  coin  you  know  to  be 
genuine,  and  having  carefully  stopped  the  orifice  of  the  stem,  immerse  the  in^ 
strument  leisurely  and  perpendicularly  into  a  vessel  full  of  dean  water,  almost  to 
the  top  of  the  stem,  nnd  then  letting  It  alone.  Tf  it  continue  in  th<*  same  situ- 
ation and  posture,  llie  work  is  done  ;  if  it  emerge,  you  must  add  a  litt'e  weight, 
either  by  putting  into  the  btein,  il  it  be  hollow,  some  dust  shot,  tilings  of  lead, 
or  some  other  minute  and  heavy  body ;  or  else  by  putting  on  the  short  stem, 
that  comes  out  beneath  the  ball,  a  flat,  round,  and  perforated  piece  of  lead,  of 
weight  sofilident  to  enable  the  guinea  to  depress  the  weight  as  low  as  it  is  de« 
sired.  But  if  it  sink  quite  under  water;  then  to  make  it  lighter,  file  or  s^^rape 
off  a  little  of  the  ballast  plate,  and  take  out  some  of  the  weight,  put  into  the 
cavity  :  tliis  being  done,  a  mark  H,  fig.  i,  is  to  be  made,  just  at  the  place  where 
the  surface  of  the  water  touches  the  stem » then  taking  out  tlie  instrument,  sub- 
stitute in  the  place  of  the  guinea,  a  little  round  plate  of  brass,  of  the  same 
waght,  or  a  grain  or  two  heavier  in  the  air ;  and  putting  the  instrument  into  the 
water  as  before,  suffer  it  to  settle,  and  make  another  mark  I,  at  tlie  intellection 
of  the  stem,  :!iid  the  horizontal  surface  of  the  water. 

It  may  Itappen,  that  a  falsifier  of  money  may  have  the  skill,  by  washing  or 
otherwise,  of  taking  off  much  of  the  quantity  or  substance  of  the  guinea,  with- 
out altering  or  in.pairing  either  the  figure  or  stamp;  and  thus  the  piece  of  coin 
will  not  be  able  to  depress  the  instmmcnt  to  the  n?ua!  mark,  and  thereby  be 
judged  counterfeit,  when  it  is  indeed  but  too  light.  But  the  balance  will  soon 
resolve:  the  doubt ;  for  if  the  suspected  coin  have  in  the  air  its  due  weight,  it 
will  argue,  that  its  great  lightness  in  water  proceeds  from  its  not  being  of  tlie 
requisite  fineness.  And  if  it  want  mudi  of  its  due  weight  in  the  air,  it  is  very 
probable  that  it  is  washed. 

A  general  way  for  finding'  what  coins  may,  or  may  not  be  examined,  by  this 
or  that  particular  instniment  proposed  ;  first,  weigh  the  piece  of  gold  or  silver 
ia  the  air,  and  afterwards  in  water,  and  subtract  the  latter  from  the  formei-. 
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In  the  next  place,  weigh  also  in  the  air  and  water  a  piece  of  copper  or  brass,  if 
that  be  the  likeliest  to  be  employed  in  counterfeiting  the  coin,  and  observe 

their  difference :  then  the  less  of  these  differences  being  subtracted  from  the 
greater,  the  rennrmidcr  will  show  how  much  the  true  piece  of  coin  will  ontweitrh 
the  other  in  water;  and  consequently^  if  so  many  grains  as  litis  remainder 
amounts  to,  being  added  to  tlie  weight  of  the  lighter  metal,  do  make  a  suffici- 
ently manifest  depression  of  it  below  the  mark  it  would  stay  at  without  that 
addition,  we  may  conclude,  that  probably  the  difl^ence  between  a  true  and 
counterfeit  piece  of  coin  proposed,  will  be  discoverable  by  the  instrument :  but  it 
may  he  expedient  for  those  that  have  frequent  occasion  to  examine  various  sorts 
of  coin,  to  have  a  several  instrument  adjusted  for  each  of  tl)em. 

With  this  instrumeiii  pure  tin  may  certainly  be  distinguished  from  such  as  ia 
adulterated :  for  as  gold,  being  the  heaviest  of  metals,*  cannot  be  allayed  with 
any  other,  that  will  not  depress  the  instrument  less  than  gold  can  do ;  so  tin 
being  the  lightest  of  metals,  cannot  be  mixed  ^^  iih  any  other,  that  will  not  sink 
lower  than  unmixed  tin  ;  still  supposing  the  weight  to  be  the  same  in  the  air. 

Iti  the  same  manner  may  pe\vier  be  compared  and  examined.  For  having 
once  observed  how  much  the  instruuicnt  is  depressed  by  a  piece  of  two,  three, 
or  four  drams,  or  even  an  ounce  wdght  of  pewter,  which  is  known  to  be  good, 
and  to  contain  such  a  proporticm  of  lead  in  reference  to  the  tin ;  if  you  load  the 
instrument  with  an  equally  heavy  piece  of  any  other  mass  of  pewter  proposed, 
and  the  instrument  sink  deeper,  it  will  be  a  sign  that  the  former  proportion  of 
lead  may  be  very  probably  argued  to  exceed  in  the  mixture.  This  instrument 
may  aiso  assist  in  making  a  pretty  tolerable  estimate  of  the  fineness  of  g^old,  and 
its  difierent  alLys  with  silver,  or  some  other  determinate  metal.  In  order  ta  ^ 
which  the  instrument  may  be  fitted  to  sink  to  the  tip  of  the  pipe,  with  some 
determinate  weight  of  the  finest  gold,  as  of  24  carats.  But  it  will  be  proper, 
that  this  metal  in  the  air  be  some  determinate  weight,  that  is  commodiously 
divisible  into  many  aliquot  parts.  Then  you  may  make  a  mixture  that  contains 
a  known  proportion  of  liie  metal  wherewith  you  allny  the  gold  •  as,  if  it  contain 
19  or  15  parts  of  gold,  and  one  of  silver:  and  letting  the  instrument  settle  in 
the  water,  mark  the  place  where  the  surface  of  the  water  cuts  the  stem  or  pipe. 
Then  putting  in  another  mixtare,  wherein  the  silver  has  a  new  and  greater  pro- 
portion to  the  gold ;  as  if  the  fonner  be  an  leth  or  Uth  part  of  the  latter,  you 
may  observe  how  much  less  this  depresses  the  instrument.   And  thus  you  may 

•  Gold  wat  the  heaviest  of  the  then  known  taetihi  but  pUttna,  aAerwatd«  discoveied,  and  ol" 
wliich  an  account  wUl  b-  g  van  la  a  fhtore  Tolunwof  tbcM  l^Doctiooa,  caipatse*  it,  when  freed 
from  all  in  impurUies,  in  specitic  gravity. 

▼OL.  21.  F  r 


118 


PHILOSOPHICAL  TKAK8ACTIOWI. 


[anno  1675. 


proceed  with  as  many  mixtures  or  degrees  of  allays,  as  you  tiiink  lit  or  as 
many  as  may  be  conveniently  distinguished  on  the  stem :  always  observing,  that 
whatever  be  the  proportions  of  the  two  ingredients,  the  weight  of  the  mass  in 
the  air  be  just  the  same  with  that  of  the  pure  gold. 

By  the  same  method  the  different  allays  of  pure  silver  mny  be  examined,  on 
the  fnixing  of  any  proportions  of  copper,  or  any  other  metal  lighter  in  specie 
than  Sliver.  And  by  the  same  way,  with  a  slight  variation,  it  will  not  be  difficult 
to  estimate  how  much  divers  coins,  whether  of  silver  or  gold,  are  more  or  less 
debased  by  the  known  ignobler  metal,  mixed  in  the  proposed  piece.  These 
estimates,  which  may  be  made  without  mud)  trouble,  will  come  nearer  the 
truth ;  not  only  than  the  estimates  wont  to  be  made  by  the  touchstone,  but 
pr;  'irip'5  also  than  some  of  tho!:p  m?if\c  with  trouble  and  charges. 

it  m.iy  also  be  used  to  examine  otbrr  mixtures,  besides  allayed  coius ;  and  if 
the  instrument  be  adjusted  to  an  ounce,  suppose  of  pure  copper,  it  maj  assist 
in  making  an  estimate  of  the  allay  of  tin,  or  the  quantity  of  it  added  oftentimes 
to  copper,  for  making  different  sorts  of  betl-metal,  and  of  those  metallic  specula, 
whether  plane  or  concave,  called  steel  mirrors ;  as  also  of  solders,  consisting  of 
certain  proportions  of  silver  and  bras?  or  copper  ;  in  all  which,  and  divers  others, 
the  discovery  of  ihe  proportion  oftlie  itigrcdieiils  niay,  on  some  occasions,  be 
useful  to  tradesmen,  as  well  as  agreeable  to  \  irtuosi. 

On  the  Swimming  Bladders  in  Fishes,    By  Mr,  Ray.        115,  p.  349. 

I  was  much  pleased  and  satisfied  with  the  ingenious  conjecture  I  found  in 
your 'IVansai  tions  of  May  last,  1  i 4,  concernmg  the  swimming  bladders  of 
tisiies ;  and  persuade  myself  that  the  author  has  hit  upon  their  true  use,  viz.  to 
sustain  or  keep  them  up  in  any  depth  of  water.  For  i.  It  has  been  observed  by 
some,  and  I  find  it  in  Mr.  Willughby's  general  notes  of  fishes,  that  if  the 
swimming  bladder  of  any  fish  be  pricked  or  broken,  such  a  fish  sinks  presently 
to  thf"  bottom,  and  can  neither  siipport  nor  raise  itself  up  in  the  water. — 1.  Flat 
fishes,  as  soles,  plaise,  he.  winch  lie  ;ilvv.iys  groveling  at  the  bottom,  liave  no 
swimming  bladders  that  I  could  ever  find. — 3.  In  most  tishes  tiicre  is  a  manifest 
channel  leading  from  the  gullet  or  upper  orifice  of  the  stomach  to  the  said  blad- 
der, which  doubtless  serves  for  conveying  air  into  it,  as  may  easily  be  tried  by 
any  one  that  pleases.  But  though  air  may  be  received  into  the  bladder,  yet  is 
there  a  valve  or  some  other  contrivnnre  to  hinder  the  egress  of  it;  for  you  shall 
sooner  break  the  bladder  than  force  any  air  out  by  this  channel.  Yet  in 
sturgeons  Mr.  Willughby  has  observed,  that  pressing  the  bladder,  ihe  stomach 
presently  swelled :  so  that  it  seems  in  that  fish  the  air  passes  freely  both  ways, 
.  3 
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Possibly  the  iiih,  while  alive,  may  have  an  ability  to  raise  up  this  valve,  and  let 

out  air  upon  QCcasioD ;  which  yet  I  doubt  of,  because  other  animals  have  do 
such  faculty  of  opening  any  valves  made  to  stop  the  reflux  of  fluids.    But  I 
verily  think,  there  is  in  the  coat  of  this  bladder  a  muscular  power  to  contract 
t  when  tliefish  lists:  for  in  many  fishes  it  is  very  thick  and  opaque,  like  the 
coat  of  an  artery,  which  has,  as  Dr.  Willis  observes,  such  a  muscular  power,  as 
for  example  in  all  the  cod  kind  }  in  some,  v.  g,  the  hake,  it  is  inwardly  covered 
with  a  red  cameoua  substance,  which  I  tak£  to  be  muscular  flesh ;  in  others 
it  is  forked  at  the  top,  and  to  each  horn  has  a  muscle  affixed.   Now  the  mus- 
cular force  need  not  be  prent,  being  still  nssisted  by  the  water  as  the  fish  de- 
scends ;  the  pressure  of  the  water  being  much  greater  at  the  bottom  than  at  the 
top,  as  appttirs  by  the  asccndiog  bubble.    But  whereas  it  is  said,  perhaps  the 
fish  can  by  its  sides  or  some  other  dcfimce,  keep  off  the  pressure  of  the  water, 
and  give  the  air  leave  to  dilate  itself:  it  may  be  objected,  if  it  can  do  so,  what 
need-,  then  any  air  bladder?  the  cavity  of  the  abdomen  may  serve  the  turn. 
To  which  I  answer,  that  this  power  of  dilating  the  abdomen  by  the  muscles, 
may  assist  fishes  to  rise,  whose  natural  place  is  toward  the  bottom  ;  and  the  air 
compressed  in  the  bladder  dilating  itself  as  the  fish  ascends,  facihtates  tlie  action 
of  the  muscles.   But  those  fishes  tliat  descend  by  contractins;  the  bladder 
letting  the  contracting  muscle  cease  to  act,  will  rise  again  of  their  own  accord* 
the  air  within  dilaUng  itself,  as  we  see  in  glass  bubbles  by  compression  of  the 
air  in  them  descending,  which  as  soon  as  the  force  is  removed  ascend  spon- 
taneously.   Besides  the  flat  fishes  I  before^mentioned,  all  the  cartilaginous 
kind,  as  well  fiat  as  long,  want  swimming  bladders:  what  course  they  use  to 
ascend  and  descend  in  the  water,  I  know  not.    Many  of  the  eel  kind  have 
swimming  bladders  ;  yet  can  they  hardly  rai^e  themselves  m  the  water,  by 
reason  of  the  length  and  weight  of  their  taib:  I  suppose  the  air-bladder,  bemg 
near  their  heads,  helps  them  to  lifl  up  their  head  and  forepart. 
Middleton,  June  22,  1675, 

How  to  make  all  Sorts  of  Plants,  Trees,  Fruits,  &c,  grow  to  an  extraordinary 
ske ;  from  the  Journal  des  Sfovans*  N'  1 16,  p.  3*6. 

The  whole  secret  consists  in  sowing  aU  sorU  of  grains  and  kernels,  in  beds 
of  earth,  at  the  very  time  when  the  sun  enters  into  the  vernal  equinox,  and  to 

take  them  up  when  they  are  strong  enough  to  be  transplanted,  at  the  time  of 
the  full  moon  ;  which  time  is  always  to  be  observed,  if  you  would  take  them  up 
and  plant  them  again. 
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Advertisements  occa^oned  by  the  Remarks  printed  in      1 14>  upon  Erosts  in  some 
parts  qfScotlandf  differing  in  their  Anniversary  Srn-^om  and  Force  Jrom  our 
ordinary  Fri^sf^  in  Fri^land:  0/ Black  Hinds  and  7Vw/;e?Af.-  of  the  warm  or 
fi'hh!^  Tt  inberoture  and  Steams  of  the  Surface  of  the  Enrih,  Sii  nes,  ftoch, 
:>pir>£^<,  ff  'nurs,  (ioine  in  some  Places,  more  than  other  in  other  F laces;)  qf 
Vctri/ywg  and  Metallizing  /Falers ;  with  some  Hints  for  the  Horticulture  of 
Scotland :  by  the  Reverend  and  Learned  Dr.  J.  Beat,  F.  R.  S. ;  who  by  iVay  of 
Letter  imparted  them  to  the  Editor.    N*  1 16,  p.  357. 

There  is  do  part  of  these  long  and  uninteresting  remarks,  that  can  be  of  any 
use  to  reprint  in  this  collection. 

F.rhacl  of  Mr.  Flamsleed's  Letter  of  Jnhj  1A,  10/5,  to  tic  Editor,  relating  to 
another,  printed  in  N°  HO  of  these  Tracts,  concerning  AL  Horrox's  Lunar 
Sf/stem.    N'll6,  p.  368. 

'I  lie  cc-nmonly  received  Innnr  systems,  though  as  little  agreeable  with  nature 
as  u'lrh  the  heavens,  were  i  iitertaiDed  from  one  astronomer  to  another  with 
liliic  alterations,  [lom  the  noble  I  jcho  to  the  author  of  the  Caroline  tables : 
but  when  1  had  found,  by  many  curious  and  careful  measures  of  the  moon's 
diameters,  that  the  heavens  would  never  admit  those  hypotheses,  which  made 
the  diameter  of  the  perigaeon  moon  in  the  quadratures  larger  than  the  full  moon 
on  the  perigee  ;  and  that  only  the  system  of  Mr.  Horrox,  which  I  lui  I  found  In 
Mr.  Crablrec's  letters,  would  represent  it  as  obsci  vcd  broadest  at  full  ;  and 
afterwards  that  it  would  accord  well  with  some  observations  to  which  the  com- 
mon tables  agreed  not  within  +  of  a  degree;  I  thought  it  might  be  worth  my 
labour  to  adorn  it  with  numbers,  that  it  might  be  fit  for  trial  as  soon  as  it  ap- 
peared in  public ;  to  which  I  added  an  explanation,  to  be  found  in  the  edition 
of  his  posthumous  works.    This  system  has  been  well  approved  of  by  several 
gn'^d  astronomers,  and  Mr.  Street  has  esteemed  it  so  good,  thnt  he  has  printed 
a  (icu  c  ot'  it  with  the  de&cnptiun  of  his  planetary  instrument;  but  wuhout 
aci^noNvlcdguig  the  proper  author,  or  so  much  as  naming  him  more  than  once, 
and  then  in  such  terms  as  may  persuade  any  person  not  well  acquainted  with 
Mr.  Horrox's  works,  that  he  was  but  some  inconaderable  astronomer,  and  Mr, 
Street's  print  a  quite  different  system.    •*  All,  says  he,  being  somewhat  different 
from  the  limitations  of  the  theory  of  Horrox,  and  tables  therewith  published.*' 
This  obliged  mc,  u  tien  I  found  it  only  drfferent  m  tho  position  of  the  hbratory 
circle,  to  take  notice  of  it  m  a  letter  to  Mr.  Collins,  from  whoDi  you  received 
the  information,  and  with  my  consent  printed  the  extract  of  it :  in  which  I  de- 
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signed  nothing  but  to  assert  to  the  dead  an  invention,  which  he  esteemed  the 
best  he  ever  made,  and  which  is  the  chief  of  his  monuments :  this  had  I  neglected, 
I  had  been  unjust  to  the  dead,  whose  papers  passed  throng  my  hands  to  the 
public;  nor  have,  I  hope,  been  at  all  injurious  to  Mr.  Street  in  It. 

For  my  assertion  concerning  his  figure  of  the  lunar  system  was,  that  the 
contrivance  of  it,  tor  the  motion  of  longitude,  was  no  other  than  what  was  taken 
from  Mr.  Horrox's  theory,  and  my  explication ;  whereby  I  conceive  no  man 
would  understand  me  of  bis  nuihbers. 

Perhaps  he  mil  say,  he  has  transferred  the  libratory  circle  from  the  orbis 
magnu»  to  the  transverse  diameter  of  the  ellipsis.  But  this  is  not  material, 
since  the  effect  is  still  the  Same;  and  supposing  the  same  diameter  of  the  libra- 
torv  circle,  the  same  equations  will  be  found,  to  a  second  ;  so  that  hereby  he 
has  only  gained  a  pretext  to  call  tlie  system  iiis  otvn,  but  he  has  rendered  liic 
case  of  the  libration  less  intelligible. 

He  adds,  that  "  he  has  increased  the  quantity  of  the  greatest  libration  22  min.* 
So  that  the  semi-diameter  of  the  little  circle,  that  shows  the  variation,  may  sub- 
tend the  greater  equation  of  the  apogee,  the  mean  eccentricity  being  radius. 
This  indeed  is  an  ingenious  conceit ;  yet  it  amounts  to  no  more  than  an  iiftcra- 
tion;  which,  whether  the  heavens  will  admit  oi,  we  may  jubily  c^nt'siion.  I  iuxd 
by  Mr.  Horrox*s  papers,  that  he  used  at  first  12°  precisely,  but  on  farther  expe- 
rience diminished  it  to  1 1*  48'. 

But  the  main  part  of  his  defen<^  is,  that  his  numbers  are  not  the  same  with 
those  published  with  the  Horroxian  theory,  and  therefore  the  system  is  not  the 
same.  I  argne  not  how  illofrtcal  the  inference  is  ;  bnt  how  little  ingenuous,  you 
may  judge,  in  that  he  has  published  only  tlie  aioremcntionc  !  conrse  ones,  so 
that  fcM"  the  eccentricity  and  variatiou  we  must  believe  him  gratis.  Nor  is  it 
pertinent  what  he  says  concerning  the  workmg  ot  proportions  in  triangles  me- 
chanically. If  he  knew  how  to  do  it  before  me,  no  less  did  others  much  longer 
before  him  ;  nor  am  I  at  all  beholden  to  him  for  this  skill ;  but  if  he  prefers 
calculations  before  it,  to  what  purpoee  is  this  print  of  the  lunar  plate,  or  his  con- 
teation  about  it. 


ji  Total  Eclipse  of  the  JMfaon,  June  26,  1676.  N'  1 16,  p.  371.    /«  London. 

By  Mr,  Fiamsteed, 


Beginning  of  the  penumbra 
The  total  immersion ...... 


]3h.46m.  40s. 
14    59  53 


At  Fans  by  M.  Bulliald. 

Begitming  of  the  true  umbra 
The  total  immerwott  


13  55 

15  a 
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An  Account  of  a  Book.    N"  li6,  p.  373. 

The  PLmter';-  Manual :  Being  Instructions  for  the  Raising,  PInnting,  and 
Cultivating  all  sorts  of  Fruit  Trees ;  whether  Slone-lruits,  or  Pepin-lruiU,  witii 
their  Natures  and  Seasons ;  very  useful  for  such  as  are  curious  in  Planting  and 
Grafting.   By  Charles  Cottonj  Esq.  in  8vo,  Londonj  1675. 

Micrixtcopical  Obsctvathits.    Bij  M.  Lcuenkoech,   N°  117,  p.  378. 

After  HryinsT  an  "plio  nervp,  nnd  making  a  transverse  scctrnn  across  it,  M. 
Leuenhoeck.  not  only  observed  one  hole  in  it,  but  S(  verai,  which  ma  le  it  resem- 
ble a  leathern  sieve;  only  with  this  difference,  that  the  holes  in  the  nerve  were 
not  round,  no  more  than  they  were  all  of  the  same  siz^  nor  so  regularly  posited, 

as  t\\n^r  in  a  sieve. 

He  observed  the  sanguineous  globulp?,  thnt  make  the  blood  red,  were  firmer 
and  harder,  when  his  body  was  much  out  of  order ;  but  nfter^vards  softer,  when 
his  body  was  in  a  good  state  of  iieaith.  And  lie  is  of  opinion,  thai  those  san- 
guineous globules  in  a  healthy  body  most  be  very  flexible  and  pliant,  to  pass 
through  the  small  capillary  vdns  and  arteries ;  and  that,  in  their  passage,  th^ 
change  into  au  oval  figure,  re-assuming  their  roundness,  when  they  come  into  a 
wider  space.  He  obsen'eii  also,  in  the  clear  mattpr  of  the  blood,  figure  of  a 
(jiudraiigular  form,  which  he  supposes  to  be  some  saline  parts. 

Optical  Assertions  concerning  the  Hainbow.  By  M.  Fr»  Ltmu.  N*  1 17,  p.  386. 

Dranslalcdfrom  the  Latin. 

1.  Any  the  smallest  drop  of  rain,  illuminated  by  the  sun-beams,  emits  from 
itself  a  perfect  rainbow,  not  only  as  to  the  colours,  but  also  as  to  their  order, 
situation,  and  circular  figure,  very  much  resembling  that  in  the  heavens. 

2.  For  the  sun-beams  enteriug  a  drop,  and,  after  two  retractions  and  one 
reflection,  returning  again  from  thence  towards  the  sun,  escape  out  of  the  drop 
all  coloured,  and  endued  with  the  very  same  colours,  as  red,  yellow,  green,  blfie, 
and  purple,  which  are  observed  in  the  rainbow. 

3.  These  rays  thus  coloured,  being  in  rain  transmitted  to  tlie  eye  from  various 
drops  illuminated  by  the  sun,  cause  the  vision  we  have  of  an  iris, 

4.  There  are  two  rings  m  each  drop,  a  larger  and  a  smaller,  endued  with  dis- 
tinct rainbow  colours ;  the  less  of  which  is  distant  from  the  axis,  or  ray  passing 
through  the  centre  of  the  drop,  by  about  31":  and  the  larger  by  78".  But  the 
rays  incident  on  the  small^  ring,  are  thence  reflected  on  the  greater  5  from  which 
escaping  into  the  air,  thfy  are.  endued  with  tl>e  said  faiobow  colours. 
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5.  Thefefore,  these  colours  arise  from  the  solar  beams ;  but  not  from  them 
alone,  as  was  hitherto  thought,  but  also  from  the  r»y&  of  the  air  itself,  surround- 
ing the  solar  body. 

6.  But  neither  do  these  colours  arise  from  all  the  rays,  whether  solar  or  aerial, 
which  enter  the  drop  {  but  only  from  such  as  are  emitted  from  the  solar  limb 
Itself,  and  from  the  air  a<i^acent  to  it. 

7.  But  such  rays  as  are  thus  transmitted  from  the  solar  limb,  and  the  neigh- 
bouring air,  into  the  drop,  do  not  all  belong  to  the  said  colours,  nor  do  they 
escape  coloured  i  but  such  only,  whose  angle  of  incidence  is  neither  less  than 
45%  nor  greater  than  75* 

8.  Therefore  the  rainbow  colours  proceed  from  the  solar  limb  and  the  adja- 
cent air,  yet  all  the  five  do  not  immediately  flow  from  thence  ;  but  four  only, 
viz.  red,  yellow,  blue,  and  purpiei  for  the  green  arises  from  a  mature  of  the 
yellow  and  blue  rays. 

Q,  Therefore  these  four  colours  arise  from  the  said  limb ;  though  not  all 
fixim  one  and  the  same  part ;  but  two  of  them  from  one  part  of  the  limb,  and 
other  two  from  that  directly  opposite ;  viz.  the  blue  and  purple  arise  from  the 
upper  limb  ;  and  the  red  and  yellow  from  the  lower. 

10.  And  there  seems  to  be  no  other  reason  of  this,  vis.  why  from  limbs  so 
very  like,  dissimilar  rays  should  arise ;  but  that  in  one  case,  the  aerial  limb  is 
above  the  solar ;  and  in  the  other  case,  the  solar  above  the  aSrial.  And  this 
difference  seems  to  be  sufficient,  because  on  account  of  that  different  situation, 
at  one  time  the  solar  my?  may  be  bent  by  refrrtction  nbove  the  aSrial  rays ;  and 
at  other  times  on  the  contrary,  theaiirial  above  the  solar, 

11.  Therefore  these  colours  arise  by  means  ot  the  said  letracied  rays,  yet  so 
refracted,  that  by  that  refraction  they  are  very  much  crowded  together.  For 
all  the  rays,  from  the  45th  d^ree  to  the  6oth,  are  in  the  less  ring  contracted 
into  the  space  of  one  degree ;  into  which  narrow  space,  all  the  rays,  from  the 
6oth  to  the  75th  degree,  concur  by  retrogradation. 

12.  There  are  as  many  rainbovvs  at  once,  as  there  are  spectators. 

13.  A  spectator  observes  at  each  moment  a  different  rainbow. 

OhscrvafioT'S  of  a  Lunar  Eclipse,  made  at  Pnri.<;,  avd  rnmprrrrd  with  those  madt 
at  Lond'^v,  June  20,  J 075,  0,  S.  noticed  in  Nuatb.  lit)  o/* thue  AbiidgmenUf 
p.  N"^  1 17,  p- 

These  observations  were  made  by  Messrs.  Cassini,  Picard,  and  Romer.  By 
which  it  appears,  that  the  beginning  of  the  eclipse  was  at  1  h.  56  m.  45  s.  after 
midnight,  and  the  total  immersion,  or  internal  contact,  at  a  h.  7  nt.  45  s. 

Th^  may  be  usefiil  for  determining  the  difference  of  longitude  between  the 
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two  cities,  or  places  of*  observation.  And  another  observation,  ma<I«'  ;'.t  P'.ris, 
may  be  aUo  useful,  for  the  same  purpose,  which  is,  thai  a  little  before  nminight 
the  same  day»  viz.  exactly  I  ih.  Oai.  16s.  Jupiter's  3d  satellite  emerged  iVom  the 
shadow  of  that  planet,  by  which  it  had  been  eclipsed. 

The  observations  of  the  lunar  eclipse,  compared  for  the  difference  of  the  two 
meridians,  with  that  difierence  thence  deduced,  are  as  follow : 


Obtemt.  D.  FlMCutedii. 

h.  m.  >. 

Penl-idsr-il. 'i-rtn^  5  3  55 

Porpbyrites  lecius  14    '2  20 

Sias  limbns  (Hiroos  14   5  SO 

JEfTMt;  limb,  p^im'J?  14    6  0 

Besbici  iioibus  prior  14  33  & 

Horrainius  lectus  I*  26  3 

priojum  Co->  14.  33  30 
roooodoa)eii»> 

T«tif.  pa'ud  Mxotid.  14  4-5  0 
MieotU  toM  i«cta  u  i^  40 
Immefrio  14  56  53 


Obsemtionet  nottrc 

h.  nil  s. 

Idem  seu  Seleucus  2  15 
]desn  »eu  AmuicUus  2  12  40 
Ejuid.  MQ  Tychonii  2  16  S7 
Eja^d.  seu  Copern^ci  If?  35 
Eimd,  s.  Maolii  med.  2  34  15 
Ad  eund.  ku  Dionjr*.  3  34  15 

£iiiad.i.Paladu  sonint:  2  50  20 

Band.  s.  Mare  Casp.  2  55  30 
Eiuiem  3    1  10 

lamiersio  3  7  43 


Dif.  Merid. 

IB.  S. 
II  0 

10  so 
10  57 

10  35 

11  5 
10  12 

10  50 

10  30 
10  30 
1017 


On  Damps  i  and  on  ff^orms  discharged  at  the  Month  of  Children*    By  Mr. 
Jetsop.    Communicated  by  Mr,  Lister,        117,  p«  391  • 

There  are  four  sorts  of  damps.  The  first  is  the  ordinary  sort.*  Ute  signs 
of  its  approadi  are,  the  candles  burning  orbiculary ;  the  flames  lessening  by 
degrees,  till  they  quite  go  out ;  and  the  shortness  of  breath.  T  never  heard  of  any 

great  inronvenier.ce  which  any  one  suffered  by  it  who  f  scajied  swoonine; ;  but 
thoFP  th.-il  swroM  away,  and  escafjc  an  absolute  sufFocatioii.  arc  at  tlunr  tirst  re- 
covery tormented  with  violent  convuisious,  the  pain  of  which,  when  they  begin 
to  recover  their  senses,  causes  them  to  roar  out  exceedingly.  The  ordinary 
remedy  is  to  dig  a  bole  in  the  earth,  and  lay  them  on  thdr  bellies,  with  their 
mouths  in  it ;  if  that  fail,  they  All  them  full  of  good  ale ;  but  if  that  fail,  they 
conclude  their  case  desperate. 

The  second  sort  is  calid  the  ppase-blooni  damp,  because  (hey  say  it  snielb 
like  pease-bloom.  This  always  comes  m  the  summer  time  ;  and  ihohe  grooves 
are  not  free,  which  are  never  troubled  with  any  other  sort  of  damps.  I  never 
heard  that  it  was  mortal,  the  scent  perhaps  freeing  them  from  the  danger  of  a 

♦  Cancemiug  tbii  and  the  other  Dampi,  in  caverns  and  mines,  we  note  at  p.  l6,  vol.  J.  of  tbi* 
AbndgmcDt. 
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niiprise^  But  by  reason  of  it,  many  good  grooves  are  not  worked  in  the  best 
snd  moat  profitable  time  of  the  year,  when  the  subterraneous  waters  are  at  the 
lowest.  The  workmen  fancy  it  proceeds  from  the  multitude  of  red  trefoil  flow- 
ers, called  honey-suckles,  with  which  the  limestone  meadows  in  the  Peake  do 

much  abound. 

The  third  is  the  strange? I  and  most  pestilential  of  any-  Those  who  liave  seen 
it  (for  it  is  visible)  describe  it  thus  : — In  the  liighcst  part  of  the  root  ot'  thoie 
passages,  which  branch  out  from  the  miun  groove,  they  often  see  a  round  thing 
hanging,  about  the  size  of  a  foot-ball,  covered  with  a  skin  of  the  thickness  and 
colour  of  a  cobweb.  If  by  any  accident,  as  the  splinter  of  a  stone,  or  the  like, 
this  be  broken,  it  immediately  dispenp^  itself,  and  suffocates  all  the  com[iany- 
Therefore,  to  prevent  its  ill  effects,  as  soon  a<!  it  i??  observed,  by  the  hel[)  of  ;t 
stick,  and  along  rope,  they  break  it  at  a  distance  1  after  whicli  they  puriiy  tiic 
place  well  by  iire  before  they  dare  enter  it  again.  To  account  for  it  in  some 
degree,  they  say,  the  steam  which  arises  from  their  bodies  and  the  candles, 
ascends  to  tlie  high&st  part  of  the  vault,  and  there  condenses,  and  in  time  has  a 
film  grows  round  abont  it,  and  at  lenj^th  corrupting,  becomes  pcKtilcnlial. 

The  fourth,  which  tliey  also  calla  <hi!n[),  is  that  vapour,  which  being  toiu  bed 
by  iheir  candle,  preseniiy  takes  lire,  and  giving  a  report  like  a  gun,  produces  the 
likeefiects^  or  rather  those  of  lightning. 

As  to  the  vomiting  of  worms :  A  girl  in  Sheffield,  about  eight  months  old, 
was  taken  with  violent  vomiting  fits,  which  continued  about  a  week,  and  made 
her  so  weak,  that  her  pni  ents  bec^an  to  de5pair  of  her  rerovery.  On  giving  her 
nboul  a  pint  of  wormwood  ale,  she  vomited  three  hexapodcs,  ot^  the  size  and 
shape,  tig.  4,  pi.  g,  all  very  active  and  nimble.  The  girl  in  a  short  time  re- 
covered, and  was  well.  Tlie  surgeon  brought  the  hexapodes  to  me ;  we  killed 
one  of  them  with  trying  experiments  upon  it.  Remembering  I  had  seen  some 
very  Hke  them,  which  devoured  the  skins  of  such  birds  as  I  kept  dried  for  Mr. 
Willughby,  I  gave  each  of  the  surviving  hexapodes  the  head  of  a  shining  atri- 
capella,  which  in  about  iive  weeks  time  they  cat  up,  bones,  feathers  and  a!l, 
except  the  exti'emities  of  the  feathers  and  the  beaks.  Desiring  to  see  what  they 
would  turn  into,  I  gave  them  a  piece  of  larus,  but  that  it  seems  agreed  not  so 
well  with  tliem,  for  tliey  died  within  two  days. 

I  have  often  been  puzzled  to  acooimt  for  those  phaenomena,  commonly  called 
fairy-drdes.  *   I  have  seen  many  of  them,  and  those  of  two  sorts;  one  sort 

*  I  am' salijned  that  tlisbarftaad  brown,  or  highly  t loathed  and  verdant  circles  in  pasture  fields, 
called  Fairy  Ritigi,  we  caused  tl.-t:  grou  ih  o:  tlui  ^i^aricus  orcodei.  The  largest  of  one  of  Uteic 
riog^t,  ti!  K<!ghaitoQ>iwrk,  vm  18  feet  dieneter,  emleboot  «•  oMnjr  inclim  breed,  ia  tbe  peripbei^ 
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bare,  of  seven  or  eight  yards  diameter,  making  a  round  path  soincthmg  more 
than  a  foot  broad,  with  green  grass  in  the  middle ;  the  others  like  them,  bat  of 
several  sizes,  and  encompassed  with  a  drcumferenoe  of  grass,  about  the  same 

breadth,  much  fresher  and  greener  than  that  in  the  middle.  But  my  worthy 
friend  Mr.  Wsilker,  :i  man  not  only  eminent  tor  liii  skill  in  geometry,  but  in  all 
other  accompHshments,  gave  me  full  saiislacuon  from  bis  ovrii  experience. 
Walking  out  one  day  among  some  mowing  grass,  in  which  he  had  been  but  a 
little  while  before,  afler  a  great  storm  of  thunder  and  lightning,  whidi  seemed 
by  the  noise  and  flashes  to  have  been  very  near  him  ;  he  presently  obicrved  a 
circle,  of  nbout  four  or  five  yards  diameter,  the  border  of  it  about  a  foot 
broad,  newly  burnl  luire,  as  the  colour  and  brittleness  of  the  grass-roots  plainly 
testified.  He  knew  not  wliat  to  ascribe  it  to  but  llie  lightning.  After  the  grass 
was  mowed,  the  next  year  it  game  up  more  heaii  and  green  in  the  place  burnt, 
than  in  the  middle,  and  at  mowing  time  was  much  taller  and  ranker. 

As  to  the  vomiting  of  strange  worms,  Mr.  Lister  observes,  that  a  boy  about 
nine  years  of  age,  was  aiBicted  with  great  pain  in  hts  stomach,  and  continual 
vomitings.  On  giving  him  a  powder  containing  a  small  quantity  of  mercnrius 
dulcis,  he  VLimilcd  up  several  stran^rc  worms,  two  of  which  were  brought  to  me  at 
York,  the  one  dead,  the  other  auve,  and  which  lived  many  days  after  it  came  to 
my  hands,  and  might  have  lived  longer,  but  that  I  put  it  into  spirit  of  wme,  to 
preserve  it  in  its  true  shape.  These  worms  wereveiy  caterpillars,  virith  14  legs, 
VIZ,  6  small  pointed,  the  8  middle  stumps,  and  the  2  hind  claspers ;  something 
more  than  an  inch  long,  nnd  of  the  thirkness  of  a  duck's  quill,  thin  haired,  or 
rather  naked,  with  brown  annuli,  and  a  black  head.  The  very  same  tor  kind 
that  I  have  often  seen  on  plants,  and  no  doubt  these  would  in  due  time,  if  the 
place  had  not  hindered,  have  shrunk  into  chrysalids,  and  changed  into  moths> 
as  those  mentioned  by  Mr.  Jessc^  would  have  changed  to  beetles. 

Some  Observations  made  in  Scotlmd,  by       Ceorgc  Mackenzie,  Cotnmunicaled 
by  Mr.  James  Gregory,  K°  J 1 7,  p.  396. 

Of  earths  I  have  little  to  say :  only  one  of  our  most  onlinary  soils  for  barley 
m  this  country,  is  an  earth  dry  and  mixed  with  dung  of  cattle.   In  a  place  near 

D/bere  the  agarics  grew.   It  had  existed  for  sotne  yean.  Tbese  larger  cirdea  are  seldom  comi^te. 

Tfi''  !.5rc;e  one  j'.is't  mentifjned,  was  mor*  than  a  semi-circle,  bn{  the  phenornenoo  of  fairy-rings  \i  noti 
jtrictly  limited  to  a  ciri^uiar  bgure.  Where  these  rings  are  brown  and  almoil  bare,  upou  digging  up 
the  aoil  to  the  <leptbof  about  2  inches,  the  spawn  of  the  fongns  will  be  found  of  a  greyuh  white 
eoloar  J  butiwbfrp  the  grass  ha«  again  r^rcwn  tjrecn  and  ranl^,  I  never  found  any  of  th^  "ipawn  ex- 
isting. A  sintUar  mode  of  growth  takes  place  in  some  of  the  crostaceous  lichens,  pariicularly  in  (he- 
licbeo  centrifugos,  WitbetiDg^'i  Anangeaxnt  of  firit.  Hants,  vol.  4,  p.  233, 34  edkionr 
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me,  at  i  arhut,  there  is  a  plot  of  ground,  less  than  one  acre,  out  of  whicii  for 
these  many  years  past  earth  has  been  dug  for  that  use ;  aod  in  two  years  time  it 
wUl  grow  up  again,  and  fill  the  excavated  place;  so  that  it  continually  furnishes 
soil  for  the  adjacent  lands.  Another,  like  this,  I  have  in  a  farm  belon^ng  to 
mysd^  twenty  roiles  distant,  of  the  same  nature  and  quality.  Both  nrp  a  stitl* 
dayish  enrth,  of  a  dark,  colour  and  moist.  Both  these  places  I  have  \  iewcd  these 
several  years,  and  have  discerned  them.  It  will  grow  a  foot  high  in  two  years. 
Nothing  mak.es  our  land  give  greater  increase  of  barley  than  sea>weed.  But 
lands  thrt  are  oflen  used  to  this  manure  yield  but  bad  oats,  and  small  quantity, 
and  the  husks  both  of  the  barley  and  oats  that  grow  on  such  lands,  are  thicker 
tlian  those  that  grow  on  other  lands,  and  these  grains  have  also  greater  mixture 
of  darnel. 

The  increase  iu  some  places  in  the  isles  is  almost  incredible,  considering  the 
dimate  and  soil.  For  some  will  ordinarily  yield  16  or  18  ibid.  And  most  of 
those  lands  that  yield  so  well,  are  of  a  very  sandy  soil,  and  only  manured  with 
seaweed.  I  have  a  piece  of  land  in  Lochbroom  parish,  that  yields  continually 
every  year  plentiful  crops  of  barley,  without  ever  having  so  mnch  a?  one  load  of 
mriniire,  m  any  kind  of  addition  laid  on  it :  and  this  it  has  done  for  time  iiii- 
inemorial.  Whether  it  be,  that  rains  wash  down  matter  equivalent  to  manure 
from  the  adjacent  hills,  which  yet  cannot  be  discerned,  though  looked  after ;  or 
whether  its  fertility  proceeds  from  prolific  exhalations  from  a  subterraneous 
cause,  I  will  not  determine. 

There  are  also  some  fields  that  appear  to  be  nothing  else  but  a  gathering  of 
small  pebbles,  insomuch  that  earth  cannot  be  well  discerned  amongst  them  ;  yet 
do  they  yield  ahundance  of  good  corn,  especially  of  barleys  and  more  than  con- 
tiguous lands  that  are  not  stony. 

As  for  our  herbs,  I  have  nothing  extraordtnaiy.  All  I  find  here  are  in  his* 
tofy,  excepting  one,  which  grows  on  stony  shores;  but  because  it  is  not  near  me, 
I  mil  not  venture  to  give  you  its  description  now,  lest  it  should  be  too  imperfect. 
One  particular  I  took  notice  of,  which  perhaps  is  no  novelty  to  you,  as  it  is  none 
to  our  Highlanders;  but  since  it  is  to  nie,  I  shall  relate  it.  When  they  want 
ink,  they  take  the  root  of  the  irb  palustris  lutea  (yellow  water  iiower-de-luce) 
and  infuse  it  24  hours  in  clear  fountain-water ;  others  boil  it  a  little.  Then  they 
take  a  rough  white  pebble,  and  rub  it  continually  in  the  water  on  a  knife  or  any 
piece  of  clean  steel ;  and  in  less  than  an  hooi^s  time  the  water  becomes  very  black, 
and  tolerably  good  ink. 

Our  foresters  allege,  that  uOien  deer  are  wounded  they  lie  on  a  certain  herb, 
which g;rows  plentifully  in  our  forests,  and  that  by  its  virtue  the  bleeimg  is 
stanched,  and  the  wound  healed.   I  took  a  quantity  of  it,  and  reduced  it  to  a 
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salve,  with  wax  and  butter.  Its  effect  was,  tliat  it  healed  too  saddenlyt  so  that 
I  durst  not  venture  to  use  it  in  any  deep  wound :  but  for  superficial  scars  it  bat 
a  very  sudden  operation.  At  that  time  I  did  not  know  this  herb  by  any  name  s 
but  now  I  find  it  to  be  Asphudelus  Lancastrise  veros  of  Johnston,  or  the  Sjm- 
cashire  Aspliodil. 

It  is  very  common  to  find  Molucca  btjaris  on  ihc  ahorc  of  iUc  Lewes  of  our 
other  western  isles.  I'hcy  are  tuuncl  fast  to  the  stalk,  which  theconimon  people 
supposed  to  be  sea  tangles,  and  laughed  at  me,  when  I  said  they  were  land-beans: 
which  made  roe  write  to  the  Earl  of  Seafort,  whilst  he  lived  in  the  Lewes, 
that  I  supposed  these  apparent  tangles  were  the  haum  of  the  beans,  which 
by  long  lying  in  the  sea  might  acq  ^ii  e  tluit  likeness.  His  lordship  eita- 
mined  the  matter  atvl  foiiwl  it  so.  And  lie  likewise  sent  to  me  a  piece  ot*aCab> 
bage-trec,  tiiat  was  lound  011  that  sliore.  It  is  observable,  that  the  kernel  of 
these  uuts  are  often  li-esh  aud  sound,  and  the  people  make  boxes  Ibr  simtf  ol  the 
bean  husk.  Now,  considering  the  situation  of  those  isles  with  respect  to  any 
place  where  Molucca-beans  grow,  let  the  observers  of  tides  consider  what  red- 
procations  must  be  imagined,  to  adjust  the  eastern  and  western  constant  currents 
of  the  main  with  the  wafting  of  these  beans,  on  places  that  lie  so  far  out  of  the 
road  of  any  of  the  direct  tides :  and  if  they  grow  only  about  the  Molucca  isles, 
or  in  no  place  on  tins  side  the  equator,  Jt  woultl  seem  more  probable,  that  they 
came  by  the  Northern  passage,  than  any  other  way.  And  their  freshness  in  the 
kernel  shows  rather  that  they  have  been  kept  in  the  cold  conservatory,  than  in 
the  warm  baths  of  the  other  progress. 

Ohervations  niade  at  Barbadoes,  by  Dr.  Thomas  Towns.  Communicated  Mr, 

Lister.  N°  117,  p.  399. 

At  Barbodoes,  the  qcncm!  ciraugbt  of  wine  is  from  Madeira  ;  which,  contraiy 
to  all  other  wines,  will  not  endure  a  cool  cellar.  Neither  French  nor  Rhenish 
wines  keep  nor  agree  well  with  cm  stomachs,  if  so  constantly  drank  us  in  Eng. 
land.    Canary  wine  few  here  care  for. 

This  island  is  very  temperate.  For  the  sun,  notwithstanding  his  neighbour- 
hood, is  very  gentle  here,  being  fanned  with  a  constant  gale  from  the  east. 

I  have  heard  it  questioned,  whether  America  have  not  some  plants  common 
with  those  of  Europe,  especially  the  more  northern  parts  of  it.  To  the  clearing 
of  this  doubt,  I  observe,  that  pur'jiane  is  here  :dl  the  country  over,  where  T  have 
been,  atK?  even  troublesome  to  the  planter,  hi  the  fields  1  have  cftcn  g  itlicrcJ 
a  sallad  of  it  :  and  it  eats  as  well  with  oil  and  vinegar  as  that  of  our  English 
gardens.   Here^is  likewise  a  sonchus,  lens  palustris ;  I  found  also  a  Melibt,  or. 
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a  plant  30  hke  it  m  all  circumstances,  except  ihat  the  branches  are  not  so  erect, 
that  I  cannot  find  any  difi^rence  from  tliat  of  England. 

The  springs  here  are  all  near  the  sea,  so  that  tho8e  who  live  1^  in  the  country 
have  no  benefit  of  them.  They  made  [xjnds  formerly  to  receive  rain ;  which 
served  well  enough,  being  kept  cool  by  a  broad-leaved  weed  and  duck- weed,  that 
overgrow  most  ponds.  But  now  almoit  every  sugar-plantation  has  a  weli  that 
yields  very  good  water. 

Tlie  6oii  lb  fertile,  though  not  above  a  foot  or  two  thick,  upon  a  white  and 
spongy  limestone  rock  ;  which  affords  good  quarries  here  and  there,  that  serve 
for  building.  Every  dwelling-house,  with  the  sugar-work,  and  other  out-houses,, 
looks  like  a  handsome  town ;  most  being  now  built  with  stone,  and  covered  with 
tiles  or  slate,  broa^^ht  hither  in  the  ballast  of  ships,  as  nre  likewise  sea-cnrjl  (or 
forges,  and  so  are  brought  cheap  enough.  Indeed  the  whoie  island  appcai  s  in  a 
roanoer  like  a  scattered  town,  whicli,  with  the  perpetual  green  fields  and  woods, 
makes  the  place  very  pleasant. 

Hie  blood  of  negroo  is  almost  as  black  as  their  skin.*  So  that  the  blackness 
of  negroes  is  likely  to  be  inherent  in  them,  and  not  caused  by  the  scorching  of 
the  kun,  especially  seeing  that  other  crentures  here,  that  live  in  the  same  clime 
and  heat  with  them,  have  as  fiond  blood  aa  those  that  are  in  a  cold  climate. 

An  Account  qf  some  Booh,   N°  1 17>  p«  40} . 
I.  Marcdli  Malpighii  Anatome  Plantarum  :  cui  subjangitur  Ap})endix,  iteratas 
et  auctas  ejusdem  deOvo  Incubato  Obsei    1  nes  continens.  Lond.  1675,  in  fol. 

Having;  given  a  full  account  of  Di'.  Grcvv's  book  on  the  anatomy  of  vegeta- 
bles, at  p.  060,  vol.1,  of  our  Abritlgement ;  (between  whom  and  this  author 
there  m  a  great  coincidence,)  wc  shall  only  detail  the  more  remarkable  observa- 
tions contained  in  Malpighi*8  work. 

The  author  begins  witli  the  bark,  and  proceeds  to  the  woody  part,  and  the 
knobs,  and  so  on  to  the  fabric  of  the  buds,  blossoms,  leaves,  and  seeds :  pro- 
mising at  the  end  to  prepare  another  work  about  the  roots  and  excrescences  of 
plants. 

Concerning  the  bark,  hetinds  it  tube  made  up  ot  several  parts,  of  which 
tlie  principal  are  those  he  calls  ligneous  fibres,  in  his  opinion  analogous  to  uervcj, 
which  he  says  are  pipes  pervious  to  a  dear  liquor ;  the  structure  of  which  pipes 
consist  in  many  square  partitions,  o]jening  into  one  another.  These  vessels  he 
finds  to  lie  neither  straight  nor  parallel,  but  lobe  for  the  most  part  corafiaclcd 
like  little  fiiggots;  of  which  some  cW)  make  a  kind  of  net-work,  whereby  the 

*  It  U  the  lete  mucosum,  not  ihe  blood,  «  hich  U  the  canto  of  th«  Uacknttt  of  the  complexioa 
In  ncgroM, 
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bariv  becomes  to  be  an  aggregate  of  reticular  coats,  surrounding  the  woody  pact 
of  the  plant :  and  as  to  what  passes  throagh  them,  he  says,  that  the  juke  being 
entered  into  them,  is,  by  the  heat  of  the  season  striking  upon  tlie  soil  and  forcing 
up  the  liquor,  made  to  ascend  a  little  way  ;  and  then  by  thesurvening  night  and 

ro!(l  stopped  for  the  tiine,  but  is  by  tbc  heat  of  the  next  finy  sending  up 

more  juice,  thrust  up- higlier  from  lime  to  tune,  till  ir,  gels  lo  the  top,  climbing 
tlntljer  as  It  were  by  steps :  to  which  a&ceul  it  is  marvellously  as&isted  by  the 
structure  of  these  pip^,  being  divided  into  square  partitions,  opening  into  one 
another,  and  furnished  witli  something  that  performs  the  part  of  valves,  endued 
with  a  spring. 

From  the  e  pipes,  he  Says,  do  depend  and  break  forth  horizontal  ranks  of  bags 
or  bubble?,  crossing  those  fibres  ;  into  which  babbles  the  ascending  juice,  like  a 
chyle,  is  discharged,  aud  being  stayed  there  a  while,  and  mixed  with  the  old  juice 
there  residing,  comes  to  be  fermented  and  converted  into  aliment. 

But  besides  this  preparation  of  the  aliment  in  ihebark,  there  is  another  office, 
which  that  part  seems  to  be  appointed  for ;  and  that  is  the  mcrmsfi  of  (lie  bulk 
of  plants,  by  nddin?  yenrly  a  coat  or  ring'  of  fibres,  which  being  interwoven  by 
the  above-mentioned  horizontal  ranks  of  bubbles,  and  by  dt^rees  consolidated 
and  hardened,  do  put  on  the  nature  of  wood. 

Thestemor  trunkof  plants  consists,  according  to  him,  of  ligneous  fibres, 
transverse  ranks  of  bubbles,  and  air-pipes.  In  young  trees,  he  says,  the  ranks 
of  these  bubbles  pass  into  the  very  pith ;  which  pith  is  abounding  in  young 
twigs,  tm!il  by  the  growth  and  hardening  of  the  ligneous  fibres  it  wastes  away. 

Tiie  .-iir-plpes,  culled  also  by  him  spiral  fibres,  are,  in  his  opinion,  a  kind  of 
silver-coloured  plate,  wreatlied  spirally,  and  constituting  an  open  hollow  pipe 
of  a  scaly  texture,  made  up  of  little  pipes  and  bladders,  very  like  the  lungs  of 
insects,  admitting  contraction  and  dilatation.  Whence  he  concludes  the  great 
necessity  and  use  of  air  and  respiration  in  all  those  creatures  that  have  even  but 
the  least  flegree  nf  life :  whicli  air,  he  says,  is  in  pbnts  taken  in  chiefly  by  the 
root  out  of  tlie  eii:  ih,  there  being  no  such  conspicuous  air-pipes  in  the  bark  or 
leaves,  whereas  the  roots  arc  cxceedmgly  stored  with  them.  This  air,  contained 
in  these  pipes,  and  subject  to  compression  and  rarefiictton,  presses  by  its  swelling 
upon  the  contiguous  woody  fibres  and  their  adhering  bubbles,  and  so  squeezes 
out  tlieir  juice  into  the  neighbouring  parts ;  which  being  relaxed  and  emptied, 
they  admit  and  take  in  fresh  liquor. 

Such  plants,  th:)t  instead  of  clear  liquor  contain  in  their  fibrous  pipes  a  coloured 
jmce,  have  a  peculiar  vessel,  as  in  the  ebulus  (dane-wori),  fig.  30,  and  in  ;i!l 
lactiferous  and  resinous  plants,  fig.  31,  And  each  plant  seems  to  our  author  to 
have  a  peculiar  vessel  to  contain  and  prepare  the  last  specific  nourishment  for 
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that  plaat  j  sudi  as  are  those,  that  hold  the  turpeatine  and  rosui  m  some  tre^; 
there  b«mg  as  manj  several  sorts  of  juices  as  there  are  species  of  plants,  and 
therefore  peculiar  vessels,  preparing  the  last  and  proper  juice  for  each  respective 

plant. 

The  stems  of  trees  and  their  branches  increase  by  the  external  addition  ofa 
new  coat  of  i.bres  and  air-pipes,  growing  about  them  every  year,  and  thereby 
giving  them  a  new  ring  of  wood. 

As  to  the  knobs  of  plants,  they  are  to  our  author  notliing  but  the  productions 
of  new  offsprings  upon  a  new  implication  of  fibres  and  air-pipes,  for  the  shooting 
out  of  new  leaves,  and  young  sprouts  or  buds. 

A  bud  Is,  as  it  were,  the  new  foetus  cr  birth  ofa  plant,  or  a  sprout  contracted 
in  small,  inclosing  ?.  tender  woody  part,  (raised  from  hgricous  fibres  and  medul- 
lar bubbles)  and  the  rudiments  of  the  leaves  ;  whicli  beuig  enlarged  by  the  mois- 
ture and  warmth  of  the  spring,  extend  themselves  into  the  form  of  a  sprout. 

The  leaves  to  our  author,  a  considerable  part  of  the  plant,  sedng  that  all 
those  parts,  that  are  wrapped  up  in  the  stem  or  trunk,  do,  when  opened  in  the 
extreme  and  younger  parts,  break  out  into  leaves ;  so  that  these  seem  to  be 
nothing  but  ;ij)pendage$  to  the  trunk  lengthened  and  opened ;  the  ligneous  pif>es 
and  air-vessels,  derived  from  the  midst  of  "the  woody  cylinder  of  the  tender  ring, 
running  tc^ether  into  a  bundle,  and  forming  the  stalk,  and  at  length  upon  theip 
dilatation  completing  the  leaf.  The  great  variety  of  leaves  our  author  deduces 
from  the  transverse  ranks  of  bubbles  appendant  to  the  iroody  pipes  of  the  stem, 
upon  the  opening  of  the  stalk. 

The  office  of  the  leaves  seems  to  him  very  considerable,  forasmuch  as,  in  his 
opinion,  they  perform  the  part  of  the  skin  in  animals.  They  (the  leaves)  are 
furnished  with  all  the  sorts  of  vessels  to  be  met  within  the  body  of  plants,  as 
air-vessels,  woody-Abres,  and  vessels  of  transpiration.  This  opinion  of  his,  viz. 
that  the  nutritious  juice  is  further  concocted  in  the  leaves,  he  endeavours  to 
render  more  prubablc  by  liie  consideration  oi  the  litiie  seruioal  piant,  which  con- 
tains two  leaves;  insinuating  also,  that  from  the  leaves  there  is  a  regress  of  the 
concocted  juice  into  the  stem,  and  consequently  a  peculiar  drculation. 

Esteeming  the  branches  to  be  produced  for  the  generation  of  the  v^etable 
egg,  he  teadies,  conformably  thereunto,  that  a  blossom  or  flower  is,  as  it  were, 
the  uterus  together  with  the  egg  or  fcetus  of  the  plant,  which  in  due  season  is 
exposed  to  the  air,  to  make  it  grow  at  leugtli  into  a  new  oiFspring.  In  explaining 
the  manner  of  the  production  of  flowers,  and  their  variety,  he  is  very  curious  i 
as  be  also  is  in  that  of  seeds ;  which  latter  he  observes  to  be  lodged  in  divers 
cases  or  caskets,  performing  the  office  of  an  uterus  and  the  parts  thereof.  And 
seeing  the  seed  grows  in  very  many  plants  to  an  edible  fruit,  be  describes  the 


vRtLoaoraicAX.  tkansactioki. 


[anwo  1(175. 


Stri'.cl urc  and  pirts  of  several  rrtiit-^,  viz.  figs,  chern-i'S,  grapes,  jK-ars,  citron?, 
lemons,  oraiigcs,  &c.  &c.  taking  notice  of  the  sitig»ilar  apparatus,  formed  by 
nature  for  the  sake  of  the  seed,  which  he  calls  the  foetiis  and  the  true  compen> 
dium  of  a  plant,  made  up  of  all  the  priticipal  prts  thereof. 

But  his  observations  about  gallst  and  other  excrescences  and  appendages  of 
trees,  he  re?crvcs  for  another  di'^conrsf*,  shorily  noricinn:,  howpver,  tliat  those 
excrescenrrs  mc  n  n  tb»  wombs,  n\  and  by  \vli;rli  h-ccs  anil  other  plants  produce 
insects  i  but  only  the  nests  of  the  egg  cast  there  by  the  animal  parent,  and  not 
at  all  farnished  by  the  plant  itself. 

Concerning  the  uses  of  the  several  parts  of  plants  above  described,  he  offers 
his  opinion,  but  with  great  diffidence,  acknowledging  it  difficult  not  to  be  mis- 
taken therein. 

Xhus  far  rcsiJCs  ting  tins  anthiji's  ,-i!ijtLMr)\  ot  pUmts  :  toucliin;,:;  his  apjicndix  ol 
incubated  CggSj  he  therein  shows,  with  wiiat  care  lie  has  repealed  his  former 
observations  upon  that  subject ;  though  he  still  scruples  to  determine,  which  of 
these  two,  the  heart  or  the  bloo<l,  has  the  priority  of  existence  in  the  formation 
of  a  chick:  this  only  being  certain  to  hint,  that  tliere  may  be  observed  the  first 
lineaments  of  the  chick  even  before  incubation,  and  that  nfterwards,  hv  virtue 
of  the  inc'.ibrit'icin,  tlicre  an;  lirst  manitijsted  tlie  vr-rt(;br;T".  and  tho  hc'2;;nning$ 
of  the  bfjin  and  the  spinal  marrow,  together  witli  the  wmgs,  and  some  flesh; 
the  heart,  \'esse)>,  and  blood,  yet  lying  then  concealed  :  but  yet,  because  that 
some  rivulets  do  appear  in  the  nmbilical  area,  he  thinks  it  probable,  that  the 
lieart  is  then  also  appendant  to  the  carina  of  the  chick,  he  having  seen  the  heart 
]x"'fi:'re.  the  30th  hov.r :  but  it  i"?  a  ron^iflerable  time,  he  snvs,  before  the  liquor 
passes  through  tin:-  heart  and  tlic:  vessels  ;  which  li(;\ior  he  lias  observed  to  he  first 
of  a  yellowish,  then  of  a  ruddy,  iind  at  last  of  a  biood-rcd  colour.  Whence  he 
again  offers  his  conjecture,  that  the  liquor,  the  vessels,  and  the  heart,  do  exist 
before  the  blood. 

II.  Epistola  ad  D.  Joelem  Langelotum  cle  Alcali  et  Acidi  TnsufHclentia  ad 
c^ercn  lum  inunus  priTinpiomm  Cnrporum  naturalium  :  Conscripta  i  Joh.  Bohn, 
Phil,  ct  Med.  D.  m  Acad.  Lipsipusi.    Lip.  Anno  lf>75,  in  8vo. 

A  chemical  disscrtatioa  to  disprove  (what  none  will  now  maintain)  the  suffici- 
ency of  that  doctriae,  which  ascribes  the  production  of  the  prindpal  pheanomena 
in  nature  to  the  congress  and  conflict  of  two  prindples,  an  acid  and  an  alkali. 

III.  Zymologia  Cliyroica,  or  a  Philosophical  Discourse  of  Fermentattoo, 
from  a  New  Hypothesis  of  Acidum  and  Sulphur;  with  ?.rt  addif-onal  Di^conrse 
of  the  Sulphur  Bath  at  Knaresbrough ;  by  W.bympson,  M.  D.  Lond.  1675, 
m  8vo. 

In  the  chemical  writings  of  Dr.  Sympsoo,  we  ha\'e  before  bad  occasion  to 
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remark,  there  is  nothing  worthjf  of  notice.  [Concerning  the  Hatrowgate,  or 
Knaresborough  mineral  waters,  see  the  Bishop  of  LiandafTa  observations,  in  the 
.76th  vol.  of  the  Phil.  Trans.  Great  pains  were  bestowed  upon  their  analysis  by 
the  late  Dr.  Gamett,  who  published  a  treatise  ajion  them  in  1794>] 

lUUttitm  of  the  Autmpts  maie  for  a  NoTth'East  parage.        1 1 8, 

p.  417. 

It  is  sufficiently  lenown  to  those  who  have  piade  any  inspection  into  the  navi* 

•gation  of  this  and  llie  former  age,  bow  solicitoasly  the  States  of  the  United 
Provinces  have  laboured  to  encourage  those,  who  should  tirst  discover  a  more 
-compendious  and  shorter  passage  by  tiie  north,  to  Ciiina,  Japan,  and  oilier 
eastern  coontrtes.  But  those  who  first  ventured  on  this  enterprise,  found  by  sad 
•experience,  that  the  success  did  not  answer  their  expectation  and  hopes. 

Those  who  immediately  succeeded  them  in  that  adventure,  were  not  muck 
more  successRil ;  for  treading  the  snme  steps  that  the  former  had  done,  they 
were  involved  in  tiie  saine  difficulties  ;  being  misled  by  an  opinion,  that 
that  pari  ul  the  sea,  whicli  lies  between  Nova-zenibla  and  the  continent  of  Tar» 
tary,  was  passable^  and  that  they  might  sail  through  that  to  China.  But  it  is 
now  well  known  to  the  Muscovites  and  others,  that  Nova-zembia  is  no  island, 
but  a  part  of  Tartary ;  to  which  it  is  annexed  on  the  east  by  a  large  neck  of  land, 
that  the  arm  of  the  ^ea,  into  which  there  is  a  passage  through  the  Welgath-straits, 
is  not  really  sea,  but  a  lake  of  fresh  water;  tiie  great  abundance  of  rivers  which 
out  of  Asia  empty  themselves  into  this  gulf,  causing  this  freshness;  so  that  it 
is  not  to  be  counted  strange,  if,  especially  in  the  winter  season,  these  waters  are  ^ 
strongly  frozen. 

Nor  is  it  to  be  wondered  at,  that  the  navigatron  of  William  Barents,  ot]ier> 

■wise  an  experienced  mariner,  was  unsuccessful,  who  passed  along  the  const  of 
Kova-zembla,  a?  far  as  (lie  77th  deg,  of  N.  latitude-:  lor  it  i5  well  known,  tiiat 
most  of  those  nortiiern  coasts  are  frozen  up  many  leagues ;  though  in  the  open 
«ea  it  is  not  so ;  no  nor  under  the  pole  itself  unless  by  accident,  as  when  on  the 
approach  of  summer,  the  itosX.  breaks,  and  the  ice  which  v^'as  near  40  or  50 
leagues  off  the  shore,  breaks  off  from  the  land  and  floats  up  and  down  in  the  sea. 
These  prodigious  floats  of  ice  were  the  chief  obstruction  to  those  that  directed 

their  course  somewhat  more  to  the  liortlt. 

Some  years  suice,  certain  merchants  ol  Amsterdam  attempted  those  seas  with 
vouch  better  success  than  the  former.  Having  advanced  to  the  79th  or  80th 
4leg.  of  northern  latitude,  they  passed  above  a  hundred  leagues  to  the  east  of 
Kova-^mbla.  These  beii\g  returned  to  th^  own  country,  with  great  iictpes 

voi^xx.  H  H 
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of  finding  encouragement  to  make  further  discoverie'?,  |>e1-itloned  tiic  St,'(te<; 
General  that  they  would  be  pleased  to  grant  the  navigation  of  the  nortliern  ^eas, 
and  of  the  eastern,  not  yet  discovered,  to  them.— 'But  the  goveinora  of  th» 
£a«t  India  Company,  being  sensible  how  nearly  this  concerned  them,  presented 
a  counter  petition,  desiring  that  the  petition  of  the  said  merchants  might  for 
the  future  be  l  eferred  to  them  and  their  consideration. — The  merchants  finding 
their  petition  thus  crossed,  they  addressed  themselves  to  the  Kin^r  of  Denmark,, 
who  immediately  granted  their  demands.  Under  his  protection  thereiorc  they 
equipped  two  or  three  ships,  stich  as  they  judged  most  proper  for  this  voyage. 
On  which  the  governor  of  the  Datch  East  India  Company  raised  a  consitterable 
sum  of  money,,  and' easily  persuaded  the  mariners  to  desist  from  so  dangerous  a 
voyage,  a?  thry  represented  it ;  and  thn.t  the  mcrchfin'.s  might  have  no  just  cause 
to  c»mplain  of  the  $;ncl  companr,  the  mariners  went  to  sea  ;  bnt  neglecting  the 
directions  and  orders  of  tiiose  inei-chants,  they  steered  their  course  directly  for 
Spit2berg,  took  in  their  lading  of  6$b,  and  returned  home. 

Upon  which  the  East  India  Company  omitted  nothing  to  find  out  a  passage 
through  the  north-eastern  sea,  for  those  who  were  to  return  into  Europe  from 
the  East  Ihdie5. — There  was  then  much  discoin-se  of  theGulf  of  Anin,  by  which 
a  pas-age  was  snid  to  be  open  into  the  Tartarian  Sea :  and  they  had  some  hints 
from  tiie  people  of  Japan  and  the  Portuguese,  about  ttie  county  c>f  Jezzo, 
which  lay  above  Japan.  But  not  resting  satisfied  with  the  bare  relation,  in  the 
years  1052  and  1 653,.  they  sent  out  some  skilful  persons  to  discover  those 
coasts;.  11^0 'passing. beyond' jApan,  the  50th  degree  of  N.  kt!tu#,  arrived  on' 
the  const  of  Jezxo,  where  they  fell  into  a  narrow  sea,  yet  broad  and  convv-n'ent 
onr  iieh  to  leaf!  into  the  I^orthem  Ocean.  The  opposite  shores  they  called  l^ct 
Cunipognie  ian£i,  and  an  island  seated  in  the  middle  of  the  gulf  they  called 
Jitatm  4Spbrlk. — ^Whether  this  land  of  Jezzo  be  annexed  to  J^pan  or  not,  the 
inhabitants  of  both  countries  doubt;  because  vast  and  inaccessible  mountains 
interpose,  which  hinder  the  comm-jnicntion.  Neither  d6es  it  as  yet  clearly  ap-» 
pear,  whether  this  bnd  of  Jezzo  bt  a  part  of  Tartary,  or  whether  by  an  arm  of 
the  sea  divided  from  it.  The  Chinese  affirm,  that  Tartary  runs  300  China 
leagues  eastward  beyond  their  famous  wall :  so  that  if  we  follow-  these,  the 
country  of  Jtezo  and  J&pan  may  seem  (o  be  annexed  to  Tartary ;  but  those  of 
Jezzo  say,  that  there  runs  an  arm  of-the  sea  between  them  and  Tartary  r  which, 
opinion  m^y  seem  to  receive  some  confirmation  from  wliat  those  Hollanders 
affirm,  who  were  Liiipwrecked  some  years  sinre  on  Corea,  a  peninsula  of  China,, 
where  ihey  smv  a  whale,  upon  whose  back,  stuck  a  harping-iron  of  Gascony.  It" 
is  therefore  most  probable,  that  this  whale  passed  from  Spitzberg  through  the 
nearest  arm  of  the  tea,  rather  than  through  the  more  reaiote.-^Afler  the  ex-r 
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^iments  made  by  the  gwernors  of  the  East  India  Company,  in  the  years  1 652 
and  63,  they  resolved  to  proceed  no  further  in  the  discovery  j  as  well  because 
^the  Emperor  of  Japan  interdicted  the  navigation  of  foreigners  into  Jerzo,  in  re- 
gnrd,  ns  they  say,  of  the  vast  tribute  which  he  annually  raises  t.-oin  the  silver 
jpincs  there  ;  :is  because  they  thought  it  may  little  conduce  to  iheir  advantage, 
to  have  this  compendious  way  of  navigatiMJ  discovered.  And  therefore  they 
have  thought  fit  to  prohibit  aU  further  search  into  the  navigation  to  Jezzo,  and 
.the  adjacent  countries ;  for  which  very  reason  they  have  also  endeavoured  to 
conceal  thdr  Austral  plantations. 

Now  concerning  that  tract  or  space  which  lies  between  Spitzberg,  Nova^ 
aienibla,  and  the  Straits  of  Jezzo,  we  have  no  reason  to  entertain  any  doubt; 
.especially  as  many  of  the  Muscovite  itineraries  assure  us,  that  the  coast  of  Tar- 
'tary  runs  not  northward  from  Nova-zembia,  but  turns  very  much  towards  the 
east  J  so  tliat'the  head  land  of  Mova-zembia  is  far  the  most  northern  part  of  all 
Tartary. 

•It  rejnains  now  to  inquire  by  what  course,  and  in  what  se35on  of  the  year, 
this  voyajre  is  best  to  be  undertaken  ?  It  is  hardly  to  be  doubted,  but  that  the 
etrait  which  lie*  between  Spitzberg  and  Nova-zeuibla  may  be  paasal;  and  the 
course  to  be  directed  to  7d,  79,  or  80  degrees  of  north  latitude.  If  any  shall 
proceed  farther  in  the  same  work,  he  will -find  the  passage  shorter ;  for  drawing 
« line  from  our  seas  through  the  78th  or  79th  degree  of  latitude,  to  the  Strait 
of  Jezzo,  it  will  be  very  near  a  straight  Hue:  but  if  any  would,  from  the  same 
degree  of  latitude,  having  passed  Nova-zembla,  choose  to  steer  towards  the  coast 
of  Tartary,  and  coast  along  by  it,  till  he  meet  with  some  strait,  he  would  find 
l)is  course  somewhat  longer,  but  perhaps  safer  and  better. 

As  to  the  time  of  the  year,  wherein  this  navigation  ought  to  begin  ;  it  may 
"be  in  the  beginning  of  the  spring,  viz.  in  the  month  df  March,  Avhen  it  is  con- 
fessed by  most  men,  that  the  winds  and  seas  are  favourable  to  those  that  sail  to 
-Spitzberg;,  and  the  places  near  the  pole;  and  that  they  may  ri-.n  al!  that  course 
•tram  these  parts  m  12  or  13  days:  but  when  they  have  passed  so  far,  if  any 
nan  would  design  to  sail  to  the  Straits  of  Jezzo,  he  must  steer  his  course  to- 
wards the  south.  But  then  those  motions  of  the  winds  and  ^seas,  which  were 
-favourable  to  those  who  sailed  northward,  will  be  contrary  to  those  who  stand 
southward;  and  they  may  long  enougli  expect  northern  .gales,  which  seldom 
-blow  till  towards  the  b.tter  end  of  summer,  viz.  in  the  month  of  August.  If 
therefore  any  man  would  conuive  to  dispatch  his  voyage  ni  the  shortest  time,  it 
•would  be  safest  to  make  choice  of  that  time  of  the  year,  where  he  might  sooner 
•make  Spitzberg  and  return  again,  which  might  be  in  tlie  beginning  of  summer  ^ 
<yet4t  would  be  safer  to  set  out  sooner,  if  the  wind  permit.   And  although  this 
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course  shuulti  liappii)' succeed,  it  iollows  not  that  I  should  advise  tliem  to  ob-' 
serve  the  same  in  their  return  homeward ;  for  things  of  that  nature  must  be  left 
to  the  prudence  and  conduct  of  discreet  pilots  and  mariners,  who  ought  to  shun 
all  near  approaoti  to  the  coasts  and  islands  which  they  shall  encounter,  tor  fear 
cf  the  ice  ;  and  that  they  always  make  choice  of  the  most  open  sea?,  which  arc- 
least  iiit'ested  with  it,  and  in  which  the  colds  are  more  moderate.  For  experi- 
ence has  sufficiently  taught,  that  whole  large  seas  are  never  known  lo  be  iVozen, 
but  only  the  sea  coasts,  from  the  plenty  of  fresh-  waters  that  run  into  the  ocean» 
and  the  snows  melted  in  it.  And  the  same  ex|K nc  lu  e  has  taught,  that  there  is- 
not  that  danger  frotn  the  floating  Ice,  as  is  vulgarly  apprehended,  especrally  in 
seas  not  subject  to  violent  storms,,  and  in  the  6th  or  rather  the  8th  month  of 
liie  year. 

When  the  nature  of  this  sea,  and  of  its  several  straits  shall  be  more  perfectly 
discovered,  it  is  not  to  be  doubted  but  that  the  whole  voyage  to  Japan  may  be 
performed  in  five  or  six  weeks  at  the  most.    But  in  case  it  should  happen,  that 

the  ship-?  phonH  be  forr  ed  (o  winter  there,  this  mieht  be  done  without  much, 
danger;  prifvi;ii-ii  tlicv  a\o:(lc  1  the  unadvised  c\;::nnple  of  the  Datch,  who  heing 
necessitated  to  pass  the  winter  in  tlie  most  northern  climates^  planted  themselves- 
there  upon  the  highest  lanid«,  in  huts  framed  of  thin  boards ;  whereas  they 
ought  to  sink  their  houses  under  ground,  and  to  heap  much  earth  over  them ; 
since  it  is  scarcely  possible  for  men  to  subsist  in  such  an  excessive  severity  of 
winter,  unless  they  shelter  themselves  deep  undor  the  earth.. 

Exirnrf  of  n  Letter  frr>m  a  Spanish  Professor  of  Matficmadc;,  proposing  a  New 
place  Jur  the  first  Mendiaiif  and  pretending  to  evince  the  Equality  qf  all  Na^ 
tural  DaySf  as  also  to  shorn  a  JVay  of  knowing  the  true  Place  of  the  Moon. 
With  an  Answer  to  the  same  by  Mr,  Flamsteed.        1 18>  p.  425,  &c. 

In  this  letter,  the  Spanish  professor  pleads  for  the  propriety  and  convenience 
of  ail  nations  edopting  some  common  place,  as  a  first  meridian,  from  whence  all 
nations  might  count  their  longitudes :  a  thing  which  never  could  be  accom- 
plished ;  but,  instead  of  which,  all  astronomers  iiave,  and  probably  always  witl^ 
compute  the  longitude  from  the  meridian  of  their  own  ohservatoi  les. — He  next 
would  persuade  us,  from  observations  made  with  hi^  own  pendulum  clock,  that 
all  the  natural  days  are  of  ecjual  lengih  in  all  seasons  throughout  the  year,  and 
consequently  that  there  is  no  such  thing  as  the  equation  of  time.  This  is  easily 
refuted  by  Mr.  Flamsteed,  who  proves  the  inequality  of  the  days,  and  the 
equation  of  time,  both  on  account  of  the  obliquity  of  tlie  ecliptic,  and  of  the 
earth's  unefjual  motion  in  her  elliptical  orbit.   Nor  does  Mr.  Flamsteed  think 
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mora  &vourabIy  of  tbe  professor's  instruments,  or  lunar  observations,  which  he 
•bows  are  very  erroneous. 

An  Account  of  two  Boohs.    N°  lis,  p.  -135. 

I.  Jacob:  Barneri,  Ph.  et  Merl.  D.  Augustani,  Prodromus  Sennerti*  Novi, 
seu  Delineatio  Novi  Mediciuae  Sj'Stematis,  he.  AAigustae  Vindelicoruin.  An. 
1.674,  in  4to. 

The  works  of  Sennertus  being  in  the  library  of  most  physicians,  it  would  be 
superfluous  to  insert  ati  account  of  his  system  here. 

II.  A  Descriptin  '  *  Hpliosrnpes,  and  some  Other  Instruments,  made  by 
Robert  Hook,  F.  Iv.  a.  Loixloii,  Kij^,  in  4to. 

Of  the  contents  of  this  book,  as  fur  as  they  relate  to  the  instruments  therein 
described,  I  need  say  nothing  here:  I  shall  only  touch  upon  some  passages 
in  the  postscript,  in  which  I  find  one  of  our  tracts  concerned.  The  postscript 
takes  the  liberty  of  reflecting  on  a  passage  in  N*'  1*12  of  these  Transactions,  viz. 
about  the  invention  of  app!ving-  a  sprin^r  to  the  balance  of  a  \^3tch  ;  finding  fault 
with  tlte  same  i'or  not  having  uolict'd,  that  "  thi^  inw-iilioii  ua-.  first  found  ottt 
by  aa  Englishman,  and  long  since  published  to  the  world,"  and  complaining 
thereupon  of  **  unhandsome  proceedings." 

As  the  fonner  part  of  this  accusation  directly  concerns  the  editor  of  the 
Transactions^ and  the  latter  is  so  ambiguously  worded,  as  that  it  maybe  re- 
ferred to  the  said  nuthor,  ns  well  ns  to  the  Front  li  Jorn'ml  des  Scavans,  it  U'a 
thouglu  ht  to  aojuaiut  the  impartial  and  caadid  reader  with  the  plain  truth  of 
this  matter. 

It  is  certain  then,  that  the  describer  of  the  helioscope,  some  years  ago,  * 
caused  to  be  actually  made  some  watches  of  this  kind,  yet  without  publishing  to 
the  world  a  description  of  the  same  in  print ;  but  it  is  as  certain  that  none  of 
those  wntchf?;  succeeded,  and  that  notliing  was  done  since  to  mend  the  in.- 

vention,  and  ;o  render  it  useful,  that  we  know  of,  until  M.  Hujgens  sent 
hitiier  a  letter,  duted  Jan.  30,  1644,  acquauiUng  us  with  an  invention  of  his  of 

*  This  celebrated  tciol-  r  r  f  filri  iic,  who,  from  being  (be  son  of  a  shoemaker,  came  to  be  rector 
of  tbe  uDivertily  of  WUiemberg,  and  pbpiciaa  to  the  Etector  of  Saitony,  was  bora  at  Breslaw  in 
157S,  nnd  died  at  Wittembefg  in  1^37,  aged  (t5.  duriag  the  prevalence  of  a  pesUlenliat  epidemic  of 
which  he  cauglu  the  iiilectioit.  Mis  collected  works  amowit  10  'i  volames  folio.  Thej  exhibii  a  view 
of  the  opinions  and  obsett ations  of  philosophical  and  medical  writers  i.  OCT!  the  tijys  of  Tdit')[iocr;iics 
and  i^ristotle  unto  the  beginning  of  the  17lh  century.  There  in  ra«*rc'  o»  truilition  itijn  of  "ligmalMy 
in  bis  works,  and  tome  will  donbilcsa  think  tlint  lie  occui^ed  himself  lOO  rnncb  with  the  docirines  of 
tbe  :>ncicms.  lie  promoted,  however,  tht*  rnl'ivaiion  nl' c!iL'0>i>lrv  in  Gt  rnviny,  bt-it  ij  ihc  first  who 
read  kctUR's  On  ibal  biauch  of  cxperiincnt.U  knovvleiige  in  tb<;  ouiwmtv'  nt Wiitcmbcrg.  Among 
tte  practical  Aaiertalioas  of  Sennertna,  those  on  fevers  are  csteeoicd  Ibe  best. 
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very  exact  pocket  watches,*  the  nature  and  contrivance  of  which  he  imparted  to 
11$,  as  he  u$ed  to  do  other  inventjpns  of  his,  in  an  anagram ;  which  he  soon  after 
in  a  letter  of  Feb.  20,  idff,  explained  to  us  by  a  full  description ;  for  which  the 
Royal  Society  thoughtiit  to  return  htm  thanks,  yet  so  as  to  intimate  to  him,  that 

Mr.  Hook  had  some  years  ago  invented  a  watcli  of  the  like  contrivance. 

Not  long  after  this  there  rnmc.  over,  in  the  Juurnal  Hes  Scavans,  a  printed 
description  of  M.  liuygcu  b  invention,  with  a  delineation  of  the  ligure  of  the 
same,  which  the  editor  of  the  Transactions  produced  at  the  public  meeting  of 
the  Royal  Society ;  where  Mr.  Hook  not  only  saw  it  but  took  a  copy  of  the 
figure  itself  at  the  same  time,  unwilling  to  let  the  person  who  presented  it  there, 
tnke  it  home  without  permitting  hun  fii  >t  to  copy  it.  Which  done,  M. 
Huygen's  explanation  of  his  omi  way,  with  tlic  iigure  of  it,  was,  at  lii>  ilrMrc 
printed  the  I'itb  of  Marcii  1054-,  iu  N'^  112  of  tl:^  Transactions;  the  docnber 
of  the  helioscope  well  knowing,  that  it  was  designed  to  be  published  in  one  of 
those  Tracts ;  who,  if  he  had  given  to  the  author  of  them  tlie  least  intimation, 
importing  that  he  desired  notice  might  be  taken  at  the  same  tine  .of  his  inven- 
tion of  the  liT:e  kind,  it  w*ou!d  h^'.ve  been  certainly  done.  a«  has  been  done  on 
Other  occasions,  witness  several  c  f  liic  s<v:nc  tracts,  wherein  divers  di-coveries 
of  this  accuser  have  b^n  formerly  both  printed,  and  vindicated  from  the 
usurpolion  of  others ;  though  indeed  it  was  not  necessary  it  should  there  be 
done  now,  since  the  said  animadversor  could  speak  for  himself  in  print  as  soon 
as  he  pleased,  as  having  laudably  made  use  of  late  of  the  press  for  publishing 
himself  his  own  inventions. 

This  is  the  plum  truth  ot  tin;  matter,  sn  which,  whether  thorc  |)c  anv  thing 
on  the  part  of  the  editor  ol  the  Transactions,  tiiat  deserves  ihul  name  of  un- 
handsome proceedings,"  he  very  willingly  leaves  to  siU  ingenuous  readers  to 
judge :  besides  it  might  justly  be  considered,  that  pregnant  and  inventive  heads, 
well  versed  in  mathematics  and  mechanics,  and  Aimished  with  a  genuine  method 
of  investigation,  mav,  and  often  do,  fall  upon  the  same  discoveries  and  inven- 
tions about  the  same  time,  especially  if  liieir  minds  have  br-cn  lont;  r.dflictcti  to 
and  engaged  in  tlie  sanie  researches  :  of  wincli,  it  there  be  occasion,  several  con- 
siderable instances  n>ay  be  produced  to  verify  the  assertion.  One  of  which,  and 
fit  to  be  noticed  at  present,  is,  that  when  .the  editor  of  the  Thinsactions  lately 
showed  to  the  -accuser  that  way  of  M.  Leibnitz,  concerning  exact  portable 
watches,  which  was  printed  in  N  '  .' 13  of  these  Trncts,  he  acknowlcd^r.-d  that 
thonch  1)0  had  known  that  way  Loo,  ever  since  An.  1G60,  yet  he  never  declared 
it  to  any  body,  and  therefore  could  not  say  M.  Leibnitz  had  taken  it  irom  hini, 

Titus  I  shall  dismiss  him,  not  doubting,  hut  that  all  candid  readers  will  blame 
him  for  the  expression  he  am  p.  30  of  bis  said  postscript,  which  U,  that  he 
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«  forbears  now^to  mention  any  further  the  carriage  of  the  writer  of  the  Trans- 
aetions  in  this  afiiiir  :**  and  only  adding,  that  if  this  writer  of  mechanics  shall 
think  fit  t  explain  what  he  means  by  it,  he  will  certainly  meet  with  a  full 
answer,  vindicating  the  intet^rity  of  the  editor  in  such  a  manner,  that  all  im- 
{lartial  and  good  men  shdU  be  abuociantiy  satisfied  witli  it. 

Pneumatical  Experiments  made  with  the  Air-pump*    Btf  M,  Huygens  and 

M.  Papin.*    N*"  lig,  p.  443. 

To  mix  several  liquors  together  by  means  of  the  air-pump,  two  small  glasses 
were  employed;  one  of  which  c^uld  enter  into  the  other,  and  the  least  of  them 
was  fastened  to  the  hook  of  an  iron-wire,  passing  through  a  small  hole  in  the 
top  of  the  receiver,  mrl  tied  close  about  with  an  eel-skin;  and  the  larger  glass 
set  unrier  it ;  iir:<l  the  -.vrrc  was  SO  orelered  till  the  recipient  was  exhausted: 
Then,  by  means  of  the  iron  wire,  the  small  glass  was  let  down  into  the  larger, 
till  the  liquors  they  contain  mixed  themselves.  Thus,  some  aquafortis  was 
poured  into  the  upper  glass»  and  spirit  of  wine  into  the  lower,  and  the  receiver 
was  so  well  exhausted  of  the  air,  that  the  spirit  of  wine  boiled  up  with  large 
bubbles,  and  the  nqnafortis  emitted  boitip  small  bubbles.  After  both  these 
liquors  were  well  purged  of  air,  the  upper  g;lass  was  sunk  ifito  the  lower,  so 
that  the  spirit  of  wine  was  mingled  with  the  aquafortis;  when  tliere  was  yet  seen 
a  very  considerable  ebullition. 

Now,  in  Older  to  know  whether  the  aquafortis  imparted  to  the  spirit  of  wine 
some  new  vigour,  or  force,  to  make  it  bubble ;  some  aquafortis  was  mixed  with 
spirit  of  wine,  without  the  receiver;  the  quantity  of  the  former  being  somewhat 
more  than  of  t.he  latter.  Thi^  mixtu.re  being  put  in  vacno,  instead  of  boil- 
ing Lip  more  sirungly  than  the  spirit  of  wiae,  as  it  was  liiought  it  wouid  have 
done,  it  only  cast  up  some  few  bubbles:  whicli  showed  that  tlie  ebullition  which 
was  seen  when  they  were  mixed  within  the  vacuum  is  of  the  same  nature  with  all 
those  that  are  made  of  acids  and  alcalies.  For  in  the  very  instant  of  mixture, 
they  make  great  ebullitions,  but  soon  after  they  destroy  each  other,  and  lose  the 
properties  tliey  had  hefore.  It  is  niso  probable,  that  the  aquafortis  and  the 
spirit  of  wioc  wrmld  boil  r.Kvay.>  wlicn  tbey  are  rningled,  were  it  not  tliat  tbiC  • 
pressure  of  the  air  prevents  tins  ebullition  from  being  sensible,  and  appears  only, 
when  that  pt«8sure  is  removed. 

It  was  also  found,  that  the  solution  of  common  salt  boils  when  mixed  in  vacuo 

•»  This  was  Nicholw  Papio,  author  of  <be  celebrated  dige«ier^  for  making  ioup  of  bones,  and  of 
MID6  ingeoigiit  books,  M  well  as  several  papen  inserted  in  the  Pbilosopbical  TniiiMction»,  volume 
1P«  Hi*  Dado  Nicholas,  aod  his  coDtin  Isaac,  were  also  learned-Fkooeb  philosophen. 
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with  spirit  of  wine,  and  the  solution  of  saltpetre  still  more.  The  same  exjiert 
tnent  was  also  made  with  common  wnter,  mixed  in  vacuo  with  aquavitse  purged 
of  air,  Avheii  the  ebullition  was  also  found  to  be  very  great.  It  is  somewhat  re- 
markable, tlint  common  water  mixed  with  nqnavifrp,  nnd  pn(  within  the  vaciTum, 
bubbles  up  very  well,  thono^b  the  former  be  tiiere  in  ;ire;'.te:- qmuitily  lliati  tla- 
latter;  u'heivas  a  mixture  01  iiquafortis  and  aquavitse  did  not  there  bubble  up  at  all. 

In  order  to  know  whether  these  ebullitions  produced  any  new  air ;  a  gauge 
was  put  into  the  receiver,  which  is  a  gla^s  tube,  filled  either  with  water  freed  <  { 
air  or  with  mercury,  4  inches  long  ;  and  it  was  observed,  that  when  the  liquors 
were  mixed  together,  the  water  in  the  gauge  rose  very  nimbly  to  the  top;  and 
then  eshanstinp:  th-s  new  air,  the  fji-in<T-,'  water  subsided  aguin  by  (Vtrrees,  in 
like  mauutr  as  wl,en  the  coinmoa  air  is  drawn  out ;  and  thus  it  was  tound,  that 
■aW  these  kinds  of  ebullition  produce  an  air  which  expands  itself  like  common  air.* 

It  seems  remarkable,  that  the  air  pro<luced  by  these  ebullitions,  is  not  all  of 
'the  same  nature.   For  it  has  been  found  experimentally,  that  the  air  formed  by 

*  Oo  tbia  occasion  it  imy  be  noticed^  as  it  is  recorOed  in  the  journtl  book  of  the  Royal  Society, 
Ad.  1(>6S,  Aprit  30,  that  Mr.  Boyle  gave  anacconitt  to  the  &aid  Society  of  the  experiment*  he  liad 

4hen  made  about  gentrating;  new  air,  or  extricating  tint  air  which  wa*  lurking  befon-  in  sr'.'orsi 
<bod)e&i  at  which  time  he  luaiUoHtU  aho  some  wa>'s  of  evaiuining  wh<itiicr  the  substaace  liius  pro- 
duced be  inie  air  or  not.  And  long  before  that  tiioe,  vix.  An.  1664,  the  I3tb  of  Mardi,  at  appear* 
by  the  same  jouma!,  Mr.  Boylc  m -niioncd  to  ine  Koyal  Society  that  cnraU  or  oyster  shells  pounded, 
4Dd  put  into  dUitlled  v  iocj^ar,  might  |>rovi£  ii(  &ubiitancet  to  produce  air  wholesome  for  breathing.  At 
which  tinte  he  abo  proposed,  that  eome  fit  animal  inight  be  put  into «  receiver  of  bis  exhautthig 
enrinc,  and  the  air  pumped  out  till  (lie  cteaiurc  grew  sickish  ;  and  that  then  soine  new  air  might  be 
produced  in  the  receiver  by  a  contrivance  ot'  niikking  distilled  ytuei^r  work  upeu  the  «ubilaBce»  be» 
tore-meottooed ;  to  see  whether  by  this  meatis  the  animal  would  recover. 

About  the  sanM  tin>e  Sir  Chri»topher  Wren  also  suggested,  to  put  a  iertDeotingliqnor  in  a  glata 
ball,  and  to  fit  a  siop'cock  to  it,  and  tie  a  bladder  about  the  top  of  the  atnp^cock,  by  which  roeaoa 
the  air,  to  be  generated  by  the  fermenting  liquor,  would  pau  into  the  bladder,  and  on  the  turning  of 
'the  stop-cock  be  kept  there  in  the  form  of  air.  Mr.  Hook  also  mentioned  several  liquors,  which  by 
their  working  on  one  another  would  produce  an  air}  as  oil  of  tartar  and  vitriol ;  spitit  of  wiim  and 
turpentine.  And  be  made  before  the  Royal  Society  the  following  experiment  t  He  tuuk  a  common 
^ass  phial  with  twopipesi,  and  some  pouudcd  oyster  shells  and  aquafortis ;  and  as  soon  as  the  latter 
ana  one  of  those  pipes  poured  -m  the  fiirir>j'T,  and  the  hctlL-  -loppiM  wi(!i  gooJ  r-r.iput,  the 
.ebolbttoii  caused  by  the  shells  beiug  corrode  d  by  thcattmtfonis,  in  a  very  In  tic  tune  blew  up  the 
.bladder,  tied  00  to  the  other  pipe,  so  ai  to  swell  it  very  plump  with  airs  which  exp.tnsion  remained 
till  the  Society  rose,  after  they  had  ordert  1  ihs  vessel  to  be  car<  f  llv  I  cKvrl  up  till  their  next  meer^ 
4ng,  which  being  the  week  alter,  the  bladder  was  tbe«i  iouod  MinK-wliat  shrunlr.  The  like  experi- 
inent  was  made  with  battled  ale,  supposed  to  yield  a  more  wholesetoe  air  for  respiraiton,  ire — Orig.4- 

♦  The ela*tic  flttid  eiirtcatea  In  thf  1T«taIle(«)lnenti^>f^^<l  lntW»ii©tr  i>  notcnnnnoa  orstino«iilicric  nir,  botUicdair 
•ercarbMieacidgM;  asprriii.i>f  a>r  <i>  mi  1  in  ih  ;uir|ii.  . .  .>f  rc^pimtiim,  and  even  deleterioeiteanisMlsllialM* 
.flaceAiD  anataoiplicfe  vt  it  aod  coia^dled  (0  ttreadic  it,  itioi^  hut  Ibr  a  abort  space  ef  tisM. 


VOZi.X.]  FBUQSOVMICAL  TSAHBACTMVi.  241 

the  mixtuTe  of  aquafortis  And  copper,*  remains  always  air,  and  always  keeps  up 
the  water  in  the  glass  at  that  height  to  which  it  first  raised  iti  hut  on  the  am* 

trary*  the  air  produce<l  by  the  mixture  of  oil  of  tartar  and  oil  of  vitriol, -f-  almost 
all  vanishes  of  itself  in  24  hours. — On  mixing  equal  parts  of  aquafurlis  ami  aqua- 
vitae,  and  putting  two  equal  quantities  of  the  mixture  in  two  small  glasses,  with 
two  equal  bits  of  iron,  one  in  each,  and  indudiog  one  of  the  glasses  in  vacuo, 
there  was  seen  a  very  great  ebullition,  and  the  liquor  became  black ;  whilst  the 
other  glass  that  was  left  without  the  receiver,  made  no  ebullition,  but  remained 
always  transparent,  or  rather  white  than  black.  After  these  two  glasses  had 
stood  12  hours,  the  iron  in  the  glass  in  vacuo  was  almost  all  dissolved,  whereas 
the  other  was  very  little  diminished.  This  experiment  succeeds  quite  the  con- 
trary wh«:u  made  with  aquafortis  alone  and  copper;  for  then  the  solution  is  less 
within  the  vacuum  than  without  it. 

Oil  of  olives  makes  no  ebullition,  neither  with  vin^r  nor  with  spirit  of  wine, 
whenthey  are  just  mixed,  either  in  vacuo  or  out  of  it.  But  having  mixed  to- 
gether without  the  receiver,  some  of  that  oil  and  vinegar  and  spirit  of  wine,  and 
pat  this  mixture  in  vacuo,  it  did  not  boil  up  so  soon  as  when  there  was  no  oii ; 
but  then  the  bubbles  which  it  afterwards  made,  were  larger,  and  they  began  to 
appear  again  from  timeto  time^  so  that  some  of  them  were  seen  a  quarter  of  an 
hour  after  the  recover  had  been  exhausted.  Possibly  this  may  be  owing  to  the 
d&  swimming  on  the  top  retaining  the  more  volatile  parts  of  the  spirit  of  wine« 
whrch  would  otherwise  f!y  away  as  soon  as  the  ah'  is  be^un  to  be  pumped  out, 
ahd  at  the  same  time  hinders  the  surface  of  the  liquor  beiow  from  easily  rt^ng 
up  into  bubbles  r  because  to  make  them  do  so,  the  parts  of  the  oil  that  stick 
dose  to  each  other  must  be  a^arated.  When  therefore  the  volatile  parts  are  col- 
lected in  a  sufficient  quantitji^  sible  to  surmount  the  resistance  which  the  oil  makes 
to  it,  they  issue  out  with  greater  violence  than  if  nothing  had  detained  them. 

AU  these  ebullitions  hitherto  spoken  of  nre  greater  in  vacuo  than  in  the 
open  vat:  but  it  is  not  so  with  iiine.  For  taking  two  equal  glasses  with  two 
equal  qua^tiUes  of  wat^r,  and  putting  the  one  of  them  in  vacuo,  the  other  in 
the  open  air,  there  was  let  ^1  into  both  at  the  same  time  two  equal  parods  of 
lime,  one  into  each  j  audit  appeaitd,  that  that  which  was  in  vacuo  did  indeed 
throw  upr  some  large  bubbles,  but  yet  fewer  of  them  than  that  which  vi^as  in  the 
siti  and  having,  taken  it  an  hour  after  out  of  the  receiver,  and  stirred  the  lime, 

*  The  aeriform  body  Uius  produced  by  the  action  of  aquafortis  on  copper»  was  nitrmugat.  It 

appears,  therefore,  (lint  the  discovery  of  this  spcciei  cf  pcrmsnf-ntly  elastic  fluitl  is  dn''  to  the  autbon 
oi  the  atiove  related  ex^nmeolSt  to  which  Mr.  lio)'is'it  p(«viouf  pu«a(aaii«al  uiiiames  bad  9erv(^ 
as  a  clue. 

Fixed  air  «  caibooic  acid  gn. 
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)t  was  found  to  have  only  the  consistence  of  dirt,  whereas  the  other  had  the 
consistence  of  slacked  lime.  The  reason  of  which  may  perhaps  be,  thftt  the- 

volatile  salts  of  the  lime  may  exluue  while  the  receiver  is  exhausting. 

Some  plaster  uf  Paris  was  also  slacked  in  vacuo,  and  the  ebuHition  cf  it  there 
appeared  in ur  ii  [not  e  chj^n  in  tlie  open  air.  When  it  is  not  touched,  the  bubbies- 
tiiat  is>ue  out  leave  iaige  lioles  m  li,  and  then  it  settles  very  uneven ;  but  taking 
care  to  stir  it  till  the  bubbles  escape,  and  pressing  it  when  it  begins  to  settle,  it 
becomes  very  smooth,  and  has  fewer  little  holes  than  the  common  plaster^ 

An  Account  ^iven  by  a  Frcvrh  Juthor,  {Denys  ra!;i'!)  in  his  Book  on  the  Oric^tn 
of  Founlatm,  printed  10/4,  at  i^ans ;  ios/ww  i/mi  tite  Rain  and  Snoit'-waiers 
are  stifficient  to  make  Fountains  and  Rivers  nm  perpetually.        1 19,  p.  447* 
In  order  to  give  a  gross  estimate  of  the  quantity  of  rain,*  compared  with  the 
quantity  of  water  running  away  in  springs  and  rivers ;  it  will  be  first  necessary  to 
agree  on  the  way  of  measuring  these  two  sorts  of  water.    Some  persons  say^ 
that  ,i  cubic  inch  of  water  yields,  in  24  hours  running,  J'J4  niuids,  (the  namo 
(jf  a  Fri  iieh  measure,  holding  280  French  pints  1)  others  say  it  yields  but  70  o£ 
tliai  measure.    Bull  have  reason  to  believe  that  it  yields  83  of  this  measure; 
and  it  is  known  that  a  vessel  of  two  feet  deep,  bng,  and  broad,  holds  one  muid 
cf  vrater. 

This  being  supposed;  it  follows,  that  a  vessel  wh'ch  contains  83  mulds  of 
water,  is  able  to  furnish  in  24  hours  as  much  as  will  make  an  inch  oi  water  run 
conhne.ally.  So  th.it,  if  a  conservatory  should  hold  3378  muids  of  water,  it 
would  furnislt  fur  a  whole  year  a  sufficient  quantity  to  make  an  inch  of  water 
mn  constantly.  And  if  it  were  as  large  again,  it  would  furnish  two  running, 
and  so  on  in  proportion.  Then  for  the  measure  of  the  rain  and  sn  nv  \;  :iter ;  I 
have  found  diat  from  October  i658,  to  October  looy,  ti.erc  h.id  fallen  so 
iv.nc'n  of  it,  r^.'i  amounted  to  the  height  of  18  inches  7  liiiea  ;  and  I'rom  Liicsame 
month  of  1670  to  the  same  month  i67l>  there  luid  fallen  only  so  luucli  as  came 
to  the  height  of  84.  inches  ;  and  from  January  1 67 3  to  January  1674,  to  the 
hci,(^lii  of  274  indies.    Of  which,  taking  the  medium,  we  have  19  inches  and 

*  TliC  like  to.wbich  has  been  attempted  h^K,  and  proposed  to  the  Ewyal  Society  some  years  since, 
by  Sir  Christcpber  Wren,  -wbo.  by  the  coolrivooce  of  a  rain-bocket,  bad  takeo  an  accoant  of  all  the 
water  ibat  /ell  for  a  considerable  time;  and  by  his  weather-clock  had,  r;mnng  other  particulni,  net 
ooly  takeo  in  the  meastiriiig  ot  the  quantity  of  rain  tbat  fails,  but  also  ibc  time  when  it  falls,  and 
bow  much  at  each  time.  Whirh  innimmeot,  if  pat  into  practice,  would  be  of  excellent  use  1  forai- 
inach  as  it  nisy  iKo  rrve,  by  some  aJJiiiom  made  to  it  by  Mr  Hook,  to  record  the  weight  of  the 
ait,  thedrouebt,  moijtiaie,  beat  and  cold  of  the  weather,  the  suB-shine,  the  qnarlen  anditrenglh  of 
the  winds :  and  all  thia  to  be  performed  by  only  one  motiofl,  drivtog  aU  the  parts  of  the  imtrnment ; 
whkh  ii  therefore  the  mwscoiuliderable,  that  of  itself  it  ceoords  its  own  effiKti.^»^g. 
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fl^  tines.  Thiasui^ofed,  we  must  for  our  purpose  measure  or  make  an  esti- 
matCi  of  some  river,  as  it  runs  from  its  very  source  to  a  place  where  some  rivu- 
let enters  into  it,  and  see  whether  the  rain  water  that  falls  al)o\it  its  course,  if  it 
were  put  into  a  large  reservoir,  would  be  sufficient  to  make  it  run  a  whole  yp^r. 

I  h.ive  obsen'cd  the  River  Seine,  in  its  course  from  the  source  ot  it  unto 
Ainay  le  Due,  where  a  rivulet  enters  that  swells  it.   And  this  I  shall  take  for 
the  subject  of  the  examination  I  intend  to  make.— •The  course  then  of  this  river, 
from  its  spring  to  the  said  Ainay  le  Due,  is  about  three  leagues  long,  and  the 
wdes  of  its  course  extend  themselves  on  the  right  and  left  about  two  leagues  on 
each  side,  where  there  are  other  little  rivers  that  run  another  vva\  :    and  ■^inc^ 
these  rivulets  rc(iaire  water  to  maintain  tiiem,  as  well  as  the  Seine,  1  shall  count 
but  half  tliat  space  of  the  sides,  and  say,  that  the  place  where  the  Seine  passes* 
has,  irom. its  source  to  Ainay  le  Due,  three  miles  long,  and  two  miles  broad. 
So  that,  if  a  reservoir  vrere  made  of  this  size,  it  would  be  6  leagues  square  in 
sur&oe;,  which  being  reduced  to  fatliom-;,  it  would,  according  to  the  rrcasnre 
abovemcntioned,  make  31-i.  millions  of  fathoms  in  surface.    In  this  conbcr\  atory 
imagine,  that  during  a  whole  year,  there  has  taiien  raui  to  the  height  of  19 
inches  24-  lines,  as  before  s»d;  this  hdght  of  19  inches  and  2^  lines  gives 
nearly  281  millbns  of  muids  of  water.*— All  this  water  thus  collected,  in  the 
quanti^  just  now  expressed,  is  that  stock  which  is  to  serve  to  make  the  river 
run  for  a  whole  year,  from  its  sourcp  to  the  plane  before  nametl,  and  which 
mustal??o  serve  to  supply  other  occasions  anri  losses,  sucli  as  are  tiie  fe^flmg  ot 
trees,  herbs,  vapours,  and  extraordinary  swclliiigi>  of  the  river  wiule  it  rains,  and 
the  deviations  of  the  water  running  another  way. 

Concerning  the  measure  or  estimate  of  the  water  of  this  rising  river,  it  would  « 
be  difficult  to  determine  it  precisely,  as  well  as  what  quantity  it  ftirnishes.  Yet, 
so  far  as  I  was  able  to  judge,  it  cnn  have  no  more  than  3  00O  or  1200  inches 
of  water  always  running,  compensating  the  less  quantity  it  has  at  its  source 
with  tlie  greater  it  has  towards  Ainay  le  Due :  whicli  1  so  judge  by  the  com- 
parison 1  make  of  these  waters  with  those  of  the  river  of  the  Gobelins,  in  the 
state  of  it  near  Versailles,  where  it  has  50  inches  of  water,  according  to  the 
measure  takenof  it.  So  that  I  judge  it  will  be  enough  to  allow  14  or  '25  times 
as  much  to  our  river.  For  the  channel  of  it  b  to  be  4  or  5  fathoms  broad,  and 

IS  but  shallow. 

These  particulars  being  thus  supposed  then,  according  to  the  measures  agreed 
on,  1200  inches  of  vrater  iijmish  in  24  hours,  after  the  rate  of  83  muids  of 
water  to  an  inch,  9g600  muids  of  water ;  hence,  in  a  whole  year,  which  is 
near  366  tiroes  as  much,  th^  will  furnish  near  millions  of  muids.  This 
river  then  sends  away  within  its  banks  in  a  year,  no  more  than  about  3(5-^ 
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millions  of  muids  of  WAUr.  But  taking  this  qiiuitity  out  of  the  381  milKons 

that  .lie  in  the  conservatory  above  deecribefi,  there  will  remain  yet  above 
188*  millions  of  mulds,  whirh  amounts  to  almost  live  tiniea  as  much,  and 
vhich  serves  to  fumisli  lor  the  \osm$j  duninutions,  and  other  wastes.  Above 
noticed.  So  tiiat  there  needs  but  the  sutth  part  of  the  rain  and  snow-water  that 
ialls  in  ayear^  to  run  continually  through  the  whole  year. 

On  Damps  in  Mines.    By  Mr,  Jmop,        HQ,  p,  450. 

Damps  are  most  generally  observed  to  come  about  the  latter  end  of  May,  and 

to  continue  during  the  heat  of  summer;  nnd  In  those  places  which  have  damps 
all  the  year  lonp,  yet  thoy  observe  them  to  be  mosi  violent  at  that  season.— -I 
never  heard  of  damps  tli^t  kindled  of  themselves,  akhou;;-h  I  have  hpen  told, 
that  in  some  places  they  have  been  kindled  by  the  motion  ot  the  sled,  in  \vhich 
they  draw  thdr  coals.— Damps  generally  are  held  to  be  heavier  than  the  air ; 
but  this  was  manifestly  lighter,  for  it  lay  towards  the  top  of  the  bink.— On  the 
breaking  of  the  fulminating  damp  tlnere  proceeds  a  dark  smoke  of  the  smell  and 
colour  of  that,  which  proceeds  from  tired  gunpowder. 

Some  o.imps  will  quite  extinguish  all  those  lires  that  nre  let  down  into  them, 
be  they  never  SO  many  successively,  or  never  oo  great ;  and  (ire  is  observed  to 
be  so  far  from  curing,  that  it  often  creates  damps  in  places  not  otherwise  sub- 
ject to  them.  Indeed  they  are  a  present  remedy,  if  by  their  means  a  circulation 
of  air  through  the  infected  place  can  be  made,  otherwise  they  do  hurt ;  and 
those  groove'^;  in  nhich  they  nre  forced  to  bre<ik  their  rocks  by  the  help  of  great 
fires,  are  seldom  free  from  damps. —Damps  are  common  hrjtli  in  dry  and  wet 
grounds. — Damps  are  observed  to  be  most  pestilcnual,  and  to  kill  the  sooaest, 
that  are  in  grooves  not  stirred  for  many  years;  especially  if  such  grooves  have 
formerly  had  great  fires  in  them. 

The  general  opinton  of  the  workmen  is,  that  there  are  some  damps  which 
kill  by  reason  of  the  noisome  stenm.  For  they  sny  there  is  no  groove  that  wants 
air,  be  it  never  so  deep ;  but  the  air  stagnatin;^  in  very  deep  grooves  or  pits, 
the  grosser  parts  must  needs  at  length  separate  themselves  by  their  own  weight, 
and  subsiding  to  the  bottom,  there  corrupt,  and  consequently  get  mdllgnatit 
qualities,  especially  in  the  summer  time,  when  the  stan  pi'omoles  the  fermenta- 
tion.-—Damps  will  often  follow  the  water^  and  particularly  this  sort  of  £ery 
damp.  *)' 

*  Tliera  is  some  mistake  in  these  iiurabcrs,  as  244^  would  remain. 

t  Coooeri^og  Uw  tMon  of  thcte  ianpa,  «e»  viola0w  I,  p.  1^,  of  tM»  Akidgemeot 
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I.  A  Pbitoflophical  Discourse  of  Earth,  relating  to  the  Improvement  of  it  for 
Vc^tation  and  the  Propagation  of  Plants.   By  J.  Evelyn^  Esq.  F.R.S.  Lond. 

An.  1676,  in  octavo. 

The  author  first  describes  what  he  means  by  earth  ;  then  eiidoavnurs  >o  ?how 
the  several  sorts  and  kinds  of  earth,  as  they  reside  in  their  several  beds,  with 
the  indications,  by  which  we  may  discover  their  qualities  and  perfections ;  and 
lastly,  how  we  may  best  improve  it  to  the  uses  of  the  husbandman,  the  forester, 
and  the  gardener. — In  the  second  part,  be  not  only  notices  the  fitness  of  our 
senses  in  giving  thdr  verdict  of  the  st^vera!  qunVities  of  earths  ;  but  alsoacqttalnts 
us  with  the  microscopical  examination  he  has  made  of  divers  sorts,  both  of 
earth  and  soils  or  dungs. — In  the  third  part  he  teaches  first,  how  we  may  im- 
prove, the  best  earths,  and  apply  remedy  to  the  worst,  only  by  labour,  stirring, 
ventilating,  shading,  and  reposing;  which  being  the  least  artificial,  approach 
the  nearest  to  nature :  where  he  notes  among  many  other  excellent  particulars, 
that  the  bare  raking  and  comhing  only  of  a  bed  of  earth,  different  ways,  may 
diversify  the rinni^al  production:  commending  irrigation,  or  watering,  as  one  of 
the  richest  i^nprovements  that  ever  was  put  m  practice,  especially  vvliere  fat  and 
impregnated  waters  may  be  had  without  grittiness,  or  being  over  harsh  and  cold. 

Secon<9y,  he  delivers  what  farther  advancement  may  be  expected  from  ster- 
Goration  or  manuring  the  ground  with  composts  ;  discovering  ihe  qualities  latent 
in  their  severni  ferment?,  and  how  to  .^pp!y  them  by  a  skilful  and  philosophical 
band,  u'llhout  winch  liiey  do  more  hurt  tiuin  good. 

II.  A  Description  of  the  Islands  and  Inhabitants  of  Feroe,  &c.  written  in 
Banish,  by  Lucas  Jacobson  Debes,  M.  A.  and  Provost  of  the  Churches  there. 
IVanslatedby  J.  S.  Doct.  of  Phys.  in  i2mo. 

The  islands  described  in  t!iiR  book  are  17  in  number,  subject  to  the  King 
of  Denmfirk,  lying,  under  6*2  deg.  lOm.  of  north  Tatitude:  concerning  which, 
the  describer  gives  T\d  account  of  the  fertility  of  their  lands  and  waters,  and  of 
the  inhabitants^  besides  their  government,  churches,  schools,  &c. 

Among  the  observabTea  of  these  islands,  are  the  following:  A  dangerous 
whirlpool  near  one  of  them,  called  Monk.  %  which  is  most  mischievous  to  ships 
in  still  weather,,  but  ayoidable  with  a  fresh  galeof  wind.-— The  ordinary  declina- 
tion of  the  needle  on  Feroe,  is  by  our  author  affirmed  to^  have  been  13"  13'  to 
the  north-west,  An.  \65g. — The  tides  nre  strongest  here,  three  diys  betore, 
«ad  three  days  after,  the  new  and  full  moon  and  a  north-east  and  a  south- 
west, moon  make  highest  water  in  all  the.  principal  streams  of  these  islands.** 
The  fiunbus  whirlpool,  or 'sea-gulf,  under  Norway,  called  the  Maalstrom,  is  by 
Kircher  and;  othera  erroneously  said  ta  run  down  under  the  land  of  l^orway,  and 
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run  out  again  at  another  aea-gulf  within  the  Sinus  BothnicuSj  as  this  author 
undertakes  to  prove. 

Tn  Feroc  there  r.re  no  trees,  but  only  some  shrubs  of  juniper.  Abundance  of 
turf  compensates  that  defect. 

On  the  sand  near  the  sea  side  is  found  in  some  places  a  kind  of  pellucid 
stones,  so  hard  that  with  them  you  may  write  on  glass :  they  aiie  white,  or  of  a 
bluish  white ;  others  yellow :  some  of  them  may  be  so  well  polished,  that  they 
serve  for  rings. — Ko  grain  will  come  to  maturity  tl  cir:  I ui  harlt  ) .  They 
abound  in  p.istures ;  and  in  several  places  grass  is  so  plcntitul  and  jmcv,  that 
oxen  feed  oa  it  both  waiter  and  summer,  growing  so'fjetiines  so  ihat  one 
OX  yields  a  100  pounds  of  tallow :  which  neh  paj>turesj,  uur  author  obsserve^, 
always  lie  to  the  north-east  and  north ;  a^  he  notes  also,  that  in  Icdaud  the 
north  part  b  more  fertile  in  grass  and  cattle  tt^an  the  south }  and  that  Green* 
land  likewise  is  found  to  be  much  more  given  to  jgrass  on  the  north-east  side, 
than  on  the  west  side. — ^Tlie  ground  Is  manured  with  sea-weeds,  laid  on  heaps 
to  rot ;  by  which  they  get  good  crops  of  barley.— 11  u  ir  plants  are,  turnips, 
carrots,  coleworts,  lettuce,  cresses,  penny- royal,  ^cui  vy-grass,  beccabunga,  sor- 
rel, angelica,  tornientil  and  radix  rhodia. — When  extraordinary  snow  falls,  and 
shepherds  are  not  present  to  drive  their  sheep  under  shelters,  the  sheep  assem* 
ble  close  together;  and  the  snow  so  covering  them,  that  they  cnnpot.  be  smi 
for  a  w1i?le :  nt  last  the  countryman  perceives  a  damp  arising  from  the  snow  by 
reasou  of  llictr  warmth,  and  so  goc?  and  makes  a  passage  for  lliem  to  get  out. 
Sometimes,  when  they  cannot  be  found  by  rta^uu  of"  excessive  snow,  they 
will  remain  a  whole  month  under  the  snow,  eating  the  grass  by  the  roots, 
and  the  wool  off  one  another.  Their  sheep,  generally,  are  white  in  the  north 
part,  but  black  in  thcsuutli;  and  being  brought  white  from  the  north  to  the 
south,  they  will  <  liange  colour;  yet  fo  a"  to  prow  first  spotted  about  their 
legs,  then  on  llicir  thighs,  t^en  under  their  bellies,  and  at  last  all  <^ver. 

111.  The  Gentleman's  Recrctation  in  four  Parts;  viz.  Hunting,  Hawking, 
Fowling,  Fishing.  Collected  from  Ancient  and  Modern  Authors,  Foreign  and 
Domestic,  and  rectified  by  the  Experience  of  the  most  skilful  Artists  of  these 
times.   Lond.  in  octavo,.  1674. 

Experiments  about  the  weakened  Spnngf  and  iotAe  imo6terved  Effects  of  the  Air. 

By  the  Hon.  Robert  Boyle.        ia6,  p.  467,  ' ' 

Exper.  I.  Having  put  filings  of  crude  copper  into  a,  crysijairme  glass  of  a 
conical  »hape,  into  which  was  poured  some  strong  spirit  of  sal^  to  the  height 
of  ;iVout  a  finger's  breadth  above  the  filings;  and  then  closing  the  vessel  v^ith.  a 
gh-s  ^fopper  well  fitted  to  it,  we  suffered  it. to  continue  unmoved  In  a  window 
for  siOih&  days,  till  tiic  liquor  had  boUi  obUiucd  a  high  aaci  daikish  brown  colour 
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by  the  solution  of  some  of  the  copper,  and  lost  tliat  colour  again,  growing  dear 
like  common  water,  and  then  taking  out  the  stopper,  without  shaking  th« 
liquor,  thereby  giving  access  to  the  outward  air,  the  upper  surfncc  of  the  liquor 

in  a  ffW  minutes  resumed  a  darkish  brown  colour,  which  peneir.itin,;;  (li:c[ipr  and 
deeper,  at  the  end  of  about  a  quarter  of  an  hour  the  whole  body  of  il^c  htjuor 
appeared  to  be  likewise  tinged.  The  conical  glass  being  again  well  stopped,  the 
menstruum  again,  in  very  few  days,  lost  its  tincture ;  which,  the  stopper  bdng 
taken  out,  it  regained  as  before.  Afterwards,  keeping  the  glass  in  the  same 
place  with  the  same  filings  and  menstruum  in  it,  for  a  month  or  two  together, 
the  liquor  would  not  any  more  grow  clear. 

A  r/jer.  II.  Having  taken  another  such  glass,  wherein  the  liquor  was  grown 
clearer  thaa  is  mm\.  We  took  out  the  Stopple,  and  left  it  open  for  about  half 
an  hour,  but  did  not  perceive  the  liquor  to  have  acquired  any  colour,  not  even 
at  the  top.  But  putting  in  the  stopple,  and  leaving  the  vessel  closed  for  two 
or  three  hours,  it  acquired  a  faint  colour,  tending  to  a  green  ;  wherefore,  t  nking 
out  the  stopple  again,  and  Icavino:  the  glass  unstopped  for  20  or  "2-1  hours,  in 
all  thai  time  it  had  not  regained  its  wonted  dark  colour,  but  was  only  arrived  at 
&  gveen,  deep  enough,  but  neither  true  nor  very  transparent. 

Exper,  III.  Some  strong  spirit  of  salt  having  been  kept  upon  filings  of  copper 
fill  the  solution  was  become  of  a  dark  brown  colour,  about  three  spoonfuls  of  it 
was  put  into  a  receiver  that  might  hold  eight  or  ten  times  as  much  :  being  kept 
in  vacuo  jibout  half  a  year,  it  retained  its  colotir.  But  the  vessel  being  opened, 
and  the  external  air  admitted,  the  solution  in  about  an  hour  was  turned  into  a 
fine  tiaiisparciit  green,  though  no  precipitation  of  any  muddy  substance  ap> 
peared  by  any  sediment  to  be  made. 

E*per,  IV.  On  putting  into  another  conical  glass  some  filings  of  copper,  with 
a  convenient  quantity  of  8(»rit  of  salt;  after  a  few  weeks  it  Io<^t  its  muddy  tinc- 
ture, and  ?ppeared  like  common  water.  On  un><topp5ng  the  to  fr  frre 
access  \u  rlif  outward  air,  we  observed,  that  in  sorne  hourb  iti>  operation  on  the 
liquor  was  scaroely  sensible,  but  within  about  24  hours  ttie  irr*n«itr«uim  had  ac- 
quired, not  just  its  former  colour,  but  a  somewhat  faint  and  moderately  trans- 
parent green :  so  that  this  tinged  menstruum,  as  it  had  been  very  slow  m  losing 
its  colour,'  so  it  did  but  slowly  and  imperfectly  regain  it. 

Exper.  V.  We  put  someUlIngs  of  copper,  with  a  mercririal  c-au<^.  In  a  coni- 
cal glass,  fitted  with  a  ground  stopple,  and  pourai  on  the  liluiigs  reciuied  spirit 
of  fermented  urine  made  per  se,  to  the  height  of  an  inch  or  better  above  them  ; 
tben  narefully  stopping  the  glass  several  hours  after,  the  mercury  in  the  sealed 
leg  was  oottsiderably  depressed;  and  gently  drumng  out  the-  stopple,  to  let  in 
the  m,  we  perceived  it  to  have  a  maiufest  effi;ct  on  the- mercury.  • ' 
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Expir.  VI.  On  a  proper  quantity  of  dean  filings  of  good  copper,  we  ponred 
strong  spirit  of  fermented,  or  mther  putrified  urine,  to  the  height  of  an  inch 
above  the  copper ;  and  having  let  down  a  mercurial  gauge,  so  that  it  leaned  on 
the  bottom  and  side  of  the  glass,  we  closed  it  very  we!!  with  a  stopple,  and  set 
it  io  a  quiet  and  lightsome  place,  noliciug  at  vvliat  marie  tlie  quicksilver  rested 
in  the  open  leg  of  the  gauge.  This  done,  sofTering  the  menatruaoi  to  work 
upon  the  filings,  which  it  did  rather  slowly  and  very  calmly  without  producing 
any  noise  or  sensible  bubbles,  it  acquiring  by  degrees  a  very  pleasant  blue  colour, 
which  by  degrees  grew  fainter  and  fainter,  till  at  the  end  of  three  or  four  days 
the  liquor  was  grown  very  pa!e.  On  taking  out  the  stopple,  that  the  air  wirli- 
out  the  glass  might  have  access  to  that  within,  within  tour  or  five  miautes,  if 
not  less,  the  upper  part  of  the  liquor,  that  was  contiguous  to  the  air,  had  ac- 
quired a  6ne  blue  colour,  which  descended  deeper  and  deeper ;  so  that  in  less 
than  a  quarter  of  an  hour  from  the  first  unstopping  of  the  phial,  the  liquor  was 
become  throughout  of  a  rich  blue  colour,  and  which  in  a  few  minutes  longer 
turned  opaque.  Carefully  closing  the  phial  again  with  the  same  stopple  as  be- 
fore, tilt  liquor  began  again,  in  two  or  three  days,  to  lose  of  its  colour.  In  most 
of  these  experiments  I  forbore  to  shake  the  .|^as8,  lest  it  should  be  suspected 
tliat  the  agitation  of  the  liquor  might  have  raised  some  little  fine  powder,  that 
might  have  been  supposed  to  have  been  precipitated  from  the  tincture,  and, 
being  thus  mixed  tvilh  tlie  liquor  again,  restore  it  to  its  former  cdour. 

Rxper.  VII.  On  covering  the  bottom  of  a  conical  glas"'  with  a  convenient 
quantity  of  tilings  of  good  copper,  we  poured  on  them  as  much  strong  spirit  of 
sal  ammoniac  as  served  to  swim  about  u  finger's  breadth  above  them ;  and 
having  let  down  a  mercurial  gauge,  and  proceeded  in  all  respects  as  in  the  fore- 
going csperiment ;  without  producing  any  noise  or  sensible  bubbles,  acquiring 
by  degrees  a  very  pleasant  blue  colour,  and  aftbrded  us  alao  the  plienomeuon  we 
chiefly  looked  after;  which  was,  tliat  for  two  or  three  dnvs  toojether  the  mer- 
cury in  tlie  ^aled  leg  of  the  gauge  descended  tiil  it  appeared  to  lie  near  a  quarter 
of  an  inch  lower  than  at  first ;  by  which  it  appesired,  tliat  the  spring  of  the  air 
contained  in  the  cavity  of  the  ^lass,  and  communicating  with  that  in  the'  open 
leg  of  the  gauge  or  syphon,  was  weakened  in  comparisote  of  tbsit  in  the  closed  leg. 

Exper.  VIIL  A  mercurial  gaug^  having  been  put  infib  a  cottioal  glaas  whose 
bottom  was  covered  with  beaten  coraJ,  &ome  spirit  of  vinegar  wa5  poured  in, 
and  then  the  gui&s  a  topple  closing  the  i;o.k  exactlv,  un  the  workiiig  of  the  men- 
struum on  tlie  coral,  store  of  bubbitb  wer^  lor  a  good  wiiile  prodtKcd,  which 
successivdy  broke  in  the  cavity  of  the  'vessdi  and  their  aooesaon  oooipressed 
the  confined  air,  in  tlie  dosed  leg  of  the  gaug^  three  diwiaionsi  whicb  I  guessed 
to  amount  to  about  the  Hakd  part  of  ^e  extent  it  haul  befote :  bet  some  hours 
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after*  the  compression  made  by  this  newly  generated  air  grew  manifestly  fainter, 
and  the  impriaoned  gauge^ir  drove  down  the  mercury  again,  till  it  was  depressed 

within  one  <B¥i8lon  of  its  first  station  ;  so  that,  in  this  operation  thcrR  seemed  to 
have  been  a  double  compressive  power  exercised ;  the  otie  transient,  by  the  brisk 
agitation  of  vapours  j  the  other  durable,  (fom  the  aerial  or  springy  particles, 
either  produced  or  extrioated  by  the  action  of  the  spirit  of  vin^ar  on  the  coral. 

A  oonnderable  qutntity  of  spirit  of  vinegar  being  put  upon  minium  in  a 
conical  gia88>  fiinuiahed  with  a  glass  stopple  and  a  mercurial  gauge,  continacd 
several  days  without  any  sensible  depression  of  the  mercury  in  either  leg  ;  nor 
did  any  change  appear  in  the  gauge,  on  removing  the  stopple,  though  it  was 
evident  by  its  sweetness,  that  1%  had  made  a  solution  of  a  great  portion  of  the 
minium* 

Exper,  IX.  Potting  «ome  filings  of  copper  into  a  phial,  capable  of  holding 

two  or  three  ounces  of  water,  we  poured  on  them  strong  sf?irit  of  sal  ammoniac 
made  without  quicltlime,  till  the  liquor  reached  near  an  inch  above  them.  In 
4  days  it  had  apq^ired  a  deep  blue  tincture,  but  lost  again  so  much  of  it,  tiiat  it 
was  pale  ahnost  like  icommon  water.  On  imstopping  the  phial,  in  less  than 
a  minute  it  acqoiired  a  deep  blue  tincture  on  the  surCuie  to  the  thickness  of  the 
back  of  a  knife,  the  whole  liquor  becoming  of  the  like  colour  in  Amr  or  five 
minutes  more  ;  and  the  glass  being  presently  stopped  again,  it  appeared  not  at 
Che  end  of  lune  dsys  to  have  lo.st  its  tincture. 

Es^er,  X.  PotUng  into  a  round  phial,  holding  about  6  ounces  of  water, 
filmgs  of  copper,  and  the  mercurial  gauge,  we  poured  on  the  metal  strong  spirit 
of  8^  ammoniac^  till  it  readied  to  a  good  height  in  the  phial ;  which  then  being 
hermetically  sealed,  and  set  by  in  a  south  window,  it  quickly  acquired  a  deep 
blue  tincture.  In  12  days  the  liquor  little  by  little  became  so  diluted  that  it  was 
pale,  and  almost  like  water:  during  this  stay  of  the  glasa  in  the  window,  the 
mercury  in  the  open  leg  appeared  to  be  impelled  upward ;  after  9  o'dodL  at 
night  Uie  hermetic  seal  was  broken  ofi^  on  which  there  was  produced  a  noise, 
and  the  mercury  in  the  shorter  and  closed  leg  was  briskly  impelled  up  near  three 
eighths  of  an  inch  ;  and  though  the  orifice  at  which  the  air  had  access  was  scarcely 
wide  enough  to  admit  a  middk-ftaed  pea,  yet  within  a  minute  and  a  halt  the 
auriaoe  of  the  liquor,  being  held  between  the  eye  and  the  candle,  appeared  to 
have  aoqtured  a  very  lovdy  and  fair  colour,  that  reached  downwards  a  quarter  of 
anindi:  so  that  the  phia!  seemed  to  contain  two  very  different  liquors  swim- 
ming one  on  the  other  ;  and  the  coloration  piercing  deeper  and  deej«r,  within 
five  minutes  in  all  the  whole  hquor  had  attained  a  rich  blue  colour. 

▼Q(.  II.  Kk 
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Some  Pneiimatical  Experiments  made  in  the  Jir-pump  on  Plants*  By  ihsy^ti* 

and  M.  Papin.     W  120,  p.  477- 

Haviiig  pas'^-ed  into  the  little  Imle  in  the  top  of  a  receivor  a  sprig  ot'  baim,  SO 
that  the  top  ot  the  plant  was  witlun  the  receiver,  and  the  roots  without:  then 
closing  the  rest  of  the  hole  with  cement,  that  it  might  be  kept  void  a  good 
while,  the  exhausted  receiver  was  then  taken  away  in  tias  manner :  the  edge  of 
the  wide  orifice  of  the  receiver  was  well  ground,  so  that  it  every  where 
touched  exaf^tly  a  glass- plate,  which  had  also  been  very  smoothly  ground  to 
serve  for  a  cover  to  it,  and  spreading  a  piece  of  lami>'s  skin  wetted  over  the 
plate,  and  thus  applying  it  to  the  engine,  the  receiver  was  set  over  it :  but  in 
one  place  there  was  a  hail- shot  of  lead,  which  kept  the  receiver  from  being 
exactly  applied  to  its  cover,  that  so  the  air  might  more  freely  get  out :  and 
havinj;  aAerwards  covered  all  with  another  large  receiver,  tlie  pump  was  plied. 
All  being  well  exhausted,  the  engine  was  shook,  so  as  that  the  little  receiver 
fell  off  from  the  haiUshot,  and  stood  every  where  dose  ta  the  skin,  expanded 
over  the  cover  of  the  glass  plate.  Then  suffering  the  air  to  re*enter  into  the 
great  recover,  this  air  pressing  on  the  small  one,  kept  it  so  dosely  fastened  to  its 
COH'pr,  thnt  it  was  impassible  to  sever  i\v?m. 

Having  taken  away  the  small  exhausted  receiver,  with  tlie  plant  half  shut  up 
in  it ;  tlie  whole  was  put  into  a  great  glass  filled  with  water,  with  the  root  down* 
wards ;  then  there  were  formed  little  water-drops  on  the  leaves  that  were  in 
vacuo.  Bang  \efi  JO  da,s  in  this  condition,  during  that  time  there  were 
entered  about  two  spoonfuls  of  water  into  the  recdver,  whidi  in  all  appearance 
had  been  pressed  through  the  phnt. 

After  this,  in  onler  to  know  whether  any  air  hnd  been  formed  there  t  the 
recdver  was  replaced  on  tlie  engine)  and  having  whelmed  a  larger  over  it,  there 
was  but  very  little  air  formed  in  the  small  one,  because  (he  great  receiver  was 
almost  exhausted  before  the  air  included  in  the  little  one  could  hft  it  up:  Yet  at 
last  it  did  rnise  it,  then  inclining  the  engine  to  one  side,  tiiai  (he  mvM  re- 
ceiver might  not  be  applied  to  Its  cover  on  the  air  re-entering;  and  alter  this 
manner  both  the  recipients  were  filled  in  the  same  time.  Then  observing  the 
leaves  of  tlte  plant,  they  were  not  withered,  though  they  were  not  grown ;  only 
the  leaves  had  in  the  middle  a  little  changed  their  colour,  and  had  a  smell  some- 
what coiiri«:h  •,  but  the  next  morning  the  plant  was  quite  spoiled.  It  mny  he  be- 
lieved that  the  pressure  of  the  air  had  made  the  water  enter  into  this  plant 
with  such  violence,  as  to  have  spoiled  the  leaves  in  the  middle  where  they  were 
fnost  tender ;  though  the  water  still  keeping  the  leaves  extended,  they  withered 
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not ;  but  when  the  air  came  to  act  upon  them,  the  parts  of  the  plant  that  had 

Buffered  so  much  were  soon  corrupted  by  it. 

This  being  done,  the  experiment  was  next  made  the  contrary  way,  that  is, 
with  the  leaves  in  the  alr^  and  the  roots  in  a  bottle  of  water  that  was  in  vacoo ; 
and  immediately  air-bubblea  were  observed  issuing  out  at  the  end  of  the  roots  in 
vacuo.  After  this,  putting  water  upon  the  leaves,  to  see  whether  this  air  came 
from  thenc^j  these  bubbles  began  to  cease  ;  and  having  taken  away  the  water 
wherein  the  leaves  were,  the  bubbles  began  again  to  is^ue  out  at  the  roots  as 
before,  and  so  continued  for  24  hours  aUer,  hut  ma  small  quantity,  t'!t  -"^t  length 
tbey  quite  ceased.  During  these  24  hours  the  roots  lengthened  about  4  Imes  or 
one  third  of  an  inch ;  which  is  a  little  less  than  th^  usually  do  in  the  air. — i  ue 
plant  was  kejpt  in  this  condition  for  4  days  on  the  engine,  observing  from  time  to 
time  to  draw  out  the  air  that  entered  by  the  leaves;  then  it  b^;an  to  wither, 
and  the  roots  shot  no  more. 

Another  time,  putting  two  twigs  of  balm  into  separate  phials  full  of  writer; 
in  5  days  they  both  shot  roots,  including  in  the  vacauui  the  one  which  had  the 
longest  roots,  without  taking  it  out  of  its  phial  :  at  the  end  of  three  days,  ob- 
serving that  it  waa  withered  in  vacuo,  it  waa  taken  out,  and  the  phials  were 
changed,  to  see  whether  that  which  had  remained  in  the  air,  and  throve  very 
well  in  common  water,  would  also  thrive  in  water  freed  of  air;  and  whether 
that  which  was  withered  in  vacuo,  would  revive  in  the  common  water,  and  in 
air.  Four  days  after,  the  twifr  that  had  been  in  vacuo  was  quite  spoiled,  and 
the  other  still  verdant,  but  not  tljnvuig ;  and  it  was  observed  that  it  did  not 
begin  to  shoot  in  the  water  freed  of  air  till  ten  days  after  it  had  been  put  in. 

Thia  experiment  drew  another  after  it,  viz.  to  know  whether  water  purged  of 
air,  was  less  fit  than  common  water,  to  make  plants  vegetate.  For  this  end 
two  phials  were  filled,  the  one  with  water  purged,  the  other  with  common 
Water,  and  having  put  a  twig  of  balm  in  each,  both  were  left  in  the  air.  The 
twig  in  the  common  water  sliot  at  the  end  of  0  days,  and  the  other  in  10  daya 
after  it  had  been  put  in. 

Having  repeated  thia  experiment  once  more;  the  tw^  in  the  water  freed  of 
air,  began  tbis  time  to  shoot  the  3d  day,  and  the  other  in  tlie  common  water, 
again  the  6th  day.  But  it  was  remarkaWe,  that  the  twig  in  the  water  purged 
shot  only  ors^  root,  which  grew  very  long;  and  on  the  Qth  day  only  it  began  a 
little  Lu  biiooL  another,  which  lengtliened  but  one  line  in  2  days  ;  whereas  the 
twig  in  the  common  water  had  then  Q  or  10  roots,  and  all  very  long,  iiaving 
lengthened  5  Unea  or  more  in  a  day.— Although  this  experiment  appeared  at 
first  contrary  ta  the  preceding,  yet  it  still  confirmed  the  first  opinion,  that  the 
air  which  is  mixed  in  common  water  serves  Sot  vegetatioo. 
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Ader  this,  sofn«  experiments  were  made  on  firmer  plants.  A  green  piece  of 
sallow  \  1  ocl  was  put,  part  in  air  and  part  in  vacuo,  as  above  described.  On 

pulling  into  water  that  part  which  was  in  the  nir,  the  water  presently  began  to 
mount,  and  to  pass  thtonrrli  the  nvcKlle  of  the  wood,  and  incessantly  formed 
bubbles  ia  the  receiver,  ior  the  space  ol  24  hours;  which  was  the  water  passing 
through  the  wood,  and  in  part  clianged  into  air.  For,  making  the  same  expe- 
riment  with  a  piece  of  buff,  the  water  mounted  also,  and  passed  through  it, 
but  it  formed  no  bubbles.  li/fcantime,  if  there  be  valves  in  wood,  they  must  needs 
be  unable  to  resist  the  pressure  nf  the  nir  ;  for  it  is  noted  iri  sallow,  as  we!!  as  in 
ehii,  t!ir\t  the  water  passes  through  them  with  tl^  same  ease,  what  end  soever  is 
put  in  vacuo* 

One  day  also  having  put  the  upper  end  of  a  little  elm  branch  in  the  vacuum, 
and  the  bwer  end  in  the  air,  and  drenching  this  latter  m  water,  as  had  been 
done  with  the  roots  of  balm  in  the  first  of  these  experiments;  it  was  a  lull  hour 

before  there  appeared  any  drop  of  water  on  the  elm  leaves  in  vacuo ;  whereas  on 
the  Lnlru  leaves  the  drops  appeared  presently.  The  cause  of  which  may  he  the 
iiriiiiiess  of  elm  wood.  But  it  may  be  hard  to  know  why  water  passing  through 
wood  forms  bubbles,  and  in  passing  through  leaves  forms  nothing  bat  drops. 

Having  inverted  also  this  experiment,  that  is,  the  leaves  in  the  water  with^ 
out  the  recipient,  and  the  low«r  end  of  the  branch  in  vncuo,  nothing  appeared  in 
two  hours  time;  having  cut  a  little  off  the  upper  end  of  the  branch,  which 
was  very  tender,  a  little  moisture  appeared  at  the  end  in  vacuo,  but  enough  only 
to  form  one  drop ;  and  there  appeared  no  bubble  of  air.  Then  cutting  the 
brancii  a  Uttle  lower,  there  was  formed  one  drop  of  water  at  the  end  in  vacuo, 
but  it  fell  not.  And  having  cut  the  branch  yet « little  more,  the  drop  of  water 
fell  down  in  vacuo.  This  shows,  that  they  were  not  valves  of  the  p9ant  that 
hindered  the  water  from  passing  whilst  the  branch  was  entire  but  rather  that 
it  was  the  great  tenderness  of  the  leaves,  suffering  themselves  to  be  comyrrs^cd 
by  tl)e  pressure  ot  the  air,  so  that  the  water  oould  «ot  insinuate  itself  bctwcea 
their  parts. 

jfn  Jccmmt  nf  some  Booh,   N*  JflO,  p.  481. 

1.  Franri«ci  Willughbeii  de  Middleton  Armigeri,  h  Reg.  Societate,  Oraitholo- 
giac  Libri  Ires;  in  quibus  Aves  Oiuncs  haclenas  eoirnitiie,  m  methodum  naturis 
suis  convenicntera  redactae,  accuratd  d<^ribuntur ;  Descnptiones  Icoiubu^  ele- 
gantissimis  et  Vivarum  Avium  simillimis,  seri  incisis,  Ulustrantur :  Totum  opua 
reoognovit,  dtgessit,  supplevit  Joh.  Rajus,  pariter  ^  Soo.  R.  Sumptos  in  ChaU 
cographos  fecit  illuBtriss.  D.  Emma  Willughby,  vidua.    Lond.  1676,  fidio. 

The  design  of  this  vojk  is  not  to  give  pondecta  of  Uxds,  or  to  o^ect  indis* 
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crioiinately  what  has  been  already  pabltshed,  whether  true  or  fjil«e,  on  this  sub- 
ject: but  to  illustrate  and  set  in  OKler  the  history  of  birds,  partly  by  dcicribiiijEr 
the  bifds  themselves  from  ocular  inspection,  partly  by  borrowing  the  dcscripiion 
of  those,  of  which  the  author  and  editor  themselves  could  unt  pet  n  ?ig!it, 
from  the  best  writers  ;  endeavouring  principally  to  describe  .'ill  the  dittereut 
known  species  of  birds,  anti  to  reduce  them  to  their  several  clashes. 

The  work,  itself  is  divided  into  three  books,  the  first  treaiiog  of  birds  in  ge- 
neral ;  the  second,  of  land«fowl ;  and  the  third,  of  water-fowl.  In  the  first  are 
described  the  principal,  both  external  and  internal,  parts  of  birds,  such  as  are 
either  pccutiar  to  thetn,  or  show  a  peculiar  stnicture  and  itse  in  them.  In  the 
external  parts  the  author  observes,  that  the  pectoral  muscles  in  birds  are  th« 
thickest  aud  strongest  of  ail,  serving  tor  tlie  motion  of  their  wings  tiiiit  require 
great  strength  j  whereas  in  man,  the  crural  muscles  are  stronger  than  those  of 
his  arms ;  whence,  if  flying  were  either  possible  or  fit  for  man,  his  legs,  fur- 
nished with  asncoedaneum  to  wings  for  compressing  and  beating  the  air,  would 
serve  him  better  for  that  purpose  than  hi«  arras.  In  the  internal  parts,  he 
rotes,  amoiig  many  other  things,  the  considerable  diffcreoce  tlwre  is  between 
the  brain  of  birds  and  that  of  man  and  quadrupeds ;  adapted  in  birds  more  for 
the  exercise  of  the  locomotive  feculty,  than  for  imagination  and  memory. 

Discoutung,  in  this  pert,  of  the  g^ieration  of  birds,  he  thinks  it  highly  pro- 
bable, that  thdr  females  have  in  them,  from  the  time  of  their  being  first  bom, 
all  the  e^gs  or  the  primordials  of  eggs,  that  they  sliaii  l»y  as  long  as  they  live  j 
which  he  thinks  to  be  true  of  human  and  allotiier  females;  making  the  incuba- 
tion of  the  eggs  of  fowl  to  be  equivalent  to  the  gestation  pr  bearing  of  other 
animals ;  and  calling  the  ovum  an  utenis  expodtus,  fixasmuch  as  it  ministers  * 
aliment  to  the  fotus  of  those  that  are  oommonly  called  oviparous,  like  as  the 
womb  does  in  the  viviparous. 

Treating  of  the  age  of  birds^  and  of  some  of  their  observable  properties  and 
qualities,  hereoiarlu  that  they  live  long,  tljat  their  structure  somewhat  resem« 
bl^  the  formalaonof  a  ship ;  that  some  of  them,  as  partridges  and  pigeons,  lead 
a  conjugal  life ;  and  that  of  these  there  are  more  males  than  females,  as  among 
those  where  one  male  is  sufficient  for  many  females*  there  are  more  females 
than  males ;  that  some  of  them  are  very  ingenious,  and  imitate  the  human 
voice,  as  parrots,  thrushes,  blackbirds,  jackdaws,  starlings,  nightingales,  of 
which  last,  and  of  parrots,  he  relates  some  very  attraordiiury  things.  Con« 
duding  this  first  hook  with  aa  accurate  division  of  birds,  and  with  a  cata^ 
logue,  both  of  such  as  constantly  alnde  in  England,  and  such  as  migrate. 

In  the  second  bool^  treating  of  land^fewl,  he  considers  first  those  with 
hoek«d  fnaki  mi  daws  s  and  Moondly*  Ihose  that  have  them  mora  straight. 
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Tlie  former  are  cither  carnivorous  or  frugivorous.  Concerning  the  carnivorous 
or  rapaciouS)  he  takes  notice;  I.  That,  though  Aristotle  says  th^  %  solitary, 
\et  vultures  have  been  observed  to  fly  in  flocks,  50  or  6o  together.  2.  ThatUic 
lemales  of  the  ravenous  birds  are  larger,  stronger,  and  of  greater  courage  than 
the  males ;  nature  seeming:  to  have  been  so  provident  to  rnrni*>h  those  fe- 
males with  such  advantages,  because  thev  roust  procure  food,  not  only  tor 
themselves,  but  also  for  their  young  ones.  Of  the  frugivorous  he  observes, 
amongst  other  particulars,  that,  as  quails  eat  hellebore,  and  starlings  hemlock, 
without  any  hsrnm  to  themselves,  so  parrots  not  only  eat  innoxiously  the  seed 
of  carthamus  or  bastard  safiron,  but  also  grow  fat  thereby,  which  is  a  purgative 
to  man. 

Amongst  those  that  have  straight  beaks  and  daws,  lie  obsen'es,  that  the 
cassowaiy  as  well  as  the  pelican  is  without  a  tongue ;  swallowing  not  only  bits 
of  iron,  as  the  ostriclies,  but  also  red-hot  coals,  yet  not  digesting  the  iron,  but 
voiding  it  whole  as  the  ostrich  does ;  that  capons  oiay  be  made  to  keep,  feed, 
call  together,  and  rnver  under  their  vving«i,  young  chickens,  ji!«t  as  hen-  do  ; 
adding  the  method  for  accustoming  them  to  it }  that  the  custom  of  making  use 
of  |Hgeons  for  carrying  letters  is  as  ancient  as  the  siege  of  Mutina  or  Modena, 
in  the  time  of  Hirtius  and  Brutus ;  that  pigeon's  flesh  is  good  for  paralytica! 
persons ;  that  swallows  distilled  with  some  castoreum,  pyony  roots,  and  white 
wine,  are  an  approved  remedy  against  the  epilepsy,  &c. 

The  third,  treating  of  water-fowl,  is  subdivided  into  three  parts  ;  the  first 
contains  those  birds  that  live  near  water,  but  not  iu  or  upon  it.  The  second, 
those  that  livemuch*an  the  water,  being  fissipeds,  having  their  toes  severed,  and 
long  shanked,  and  of  the  amphibious  kind,  partaking  of  the  nature  of  both 
those  that  live  near  water  and  sulm  ;n  it.  The  tliird,  those  that  are  palmipeds, 
whose  toes  are  joined  togethi_^r  vv:th  a  membrane.  Ot  those  that  live  near  wet 
places,  some  again  hve  upon  lish  or  slime,  as  woodcocks,  snipes,  curlews.  Sec. 
or  on  insects.  Of  the  piscivorous,  the  stork  is  by  our  author  noted  to  be  seen 
in  England  only  %vhen  he  is  driven  thither  by  high  winds,  or  other  accidents. 
The  penguin  is  observed  to  dig  deep  holes,  like  cnnies,  on  the  sea  shore,  and 
to  make  the  whole  ground  thereabout  so  holbw,  tiiat  the  seamen  walking- over 
it  often  tail  in  knee  <leep.  The  anser  bassanus,  the  boiand  goos^  breeding  in 
the  isle  of  Bassa,  near  Edinburgh,  lays  and  hatches  no  more  than  one  egg  at  a 
time.  They  come  thither  in  ^ring,  and  fly  away  in  autumn,  but  whither  is 
not  known.  The  colymbus  minor,  or  didapper,  has  such  a  structure  of  parts, 
that  he  nti-ves  murh  more  easily  under  water  than  on  its  surface  or  aloft  ;  he 
raises  himself  from  the  water  with  great  difficulty,  but  when  he  is  got  u\>  into 
the  air,  he  can  then  continue  his  flight  long  enough.   The  awan  is  very  long* 
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lived,  and  fekci  almost  two  months  time  in  hatching  her  eggs ;  and  the  wild 
kind  of  swnns  have  their  wind-pii^es  pngsing  into  the  sternum,  and  there  re- 
flecting or  turnuig  b  u  k  ;  the  use  ot"  which  is  thought  to  be,  that  when  this  bird 
somciuntis  for  near  ii  lif  an  hour  with  his  whole  head  and  neck  dives  to  the 
bottom  for  food,  turning  up  his  feet  on  high,  there  may  then  from  that  part  of 
his  wind-pipe,  which  is  included  in  the  said  sheath  of  the  breast,  as  from  a  re- 
pository, be  furnished  air  sufficient  fur  so  long  a  time  of  diving. 

But  we  must  refer  to  the  author  himstiir  for  many  otiior  curious  |iri'tiri;l<irs: 
among  them,  of  the  extraordinary  melodious  singing  of  some  birds;  the  annual 
mouliuig  of  all  birds;  the  medicines  to  be  prepared  out  of  some  of  them  and 
thcdr  very  excrements  i  the  artifioal  nests  of  many  of  them ;  the  tasting  of  the 
Indian  raven  of  nutmegs,  on  which  he  feeds,  &c. 

II.  The  Comparative  Anatomy  of  the  Trunks  of  Plants;  together  with  an 
Account  of  their  Vegetation  grounded  thereupon;  by  Nehemiah  Grew,  M. D. 
andF.R.S.  in  8v<o. 

As  there  has  been  a  very  happy  concurrence  of  these  two  eminently  learned 
persons,  Signor  Malpighi  and  our  present  author  Dr.  Grew,  both  Fellows  of 
the  Royai  Society,  in  making  and  exhibrung  iheir  ingenious  and  accurate  be- 
ginning?, concerning  the  anatomy  of  plants,  and  thereby  giving  a  new  coun- 
try of  philosophy  ;  so  tliey  ha\c  both  been  very  industrious  in  fjursujug;  tlius 
subject,  in  many  thuigs  confirming  each  other's  observahonSj  aiid  m  some  few 
supplying  one  another's  defects. 

In  general,  it  is  noted  by  our  author,  that  here  are  found  some  things  which 
aie  little  less  wonderful  within  a  plant  than  within  an  anima! ;  that  a  pl^nt, 
like  nn  animal,  has  organica!  part-?,  some  of  w  liich  may  be  called  its  bowels  ; 
that  every  plant  iias  boweU  of  (iivf.rs  kviids,  roiiUsuuug  divers  l:qiiors  •,.  that 
even  a  plant  lives  pinlly  on  air,  for  the  recepiiou  whereof  it  lias  peculiar  organs. 
Again,  that  all  the  said  organs,  bowels,  or  other  parts,  are  as  artificially  made, 
and  as  punctually  for  place  and  number  composed  together,  as  all  the  mathe- 
ttatical  lines  of  a  flower  or  face;  that  by  these  means  the  ascent  of  tlie  sap,  the 
dislrlbntion  of  the  air,  the  confection  of  several  sorts  of  liquors,  as  lymphas, 
milks,  oils,  halsiitns,  vvUh  otlifir  acts  01  vegetation,  are  aU  contnvcd and  brought 
about  vu  a  liitchanical  way» 

In  particular,  we  find  in  the  Snt  of  the  two  parts  of  this  book ;  1.  A  de- 
scription of  six  several  trunks  of  pbnts,  as  they  appear  to  the  naked  eye ;  viz.  of 
borage,  dandelion,.  coJewort,.  holyhock,  wild  cucumber,  endive..  2.. An  accurate 
description  of  several  trunks,  ami  parts  of  trunks,  as  they  appear  through  a 
good  micioRrnoiv.  which  pails  are,  the  bark,  the  wood,  and  the  pitii.  Of  the 
hark  be  dc^unLic::  Lne  skiU;,  the  paieiidi^ma^  aud  the  vessels  ^  tiie  last  of  whiciv 
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Ite  finds  in  the  bark  to  be  always  and  only  sap  vi^iels.  In  some,  he  finds  sap 
vessels  to  be  only  lymphseducts ;  in  others,  lymphaeducts  and  lactiferous;  in 
otbers  l\:nph?cHurts  and  resiniferous ;  lastly,  in  some,  two  kinds  of  lyitiphse- 
(iartp,  and  one  of  a  sort  of  resinous.  He  also  asserts  the  analogy  between  the 
vessels  of  an  animal  and  a  plant.  3.  Having  described  the  bark,  he  proceeds 
to  the  woody  part ;  and  here  in  the  several  trunks  he  considers  their  two  general 
parts,  namely,  the  parenchymous  part  or  insertions,  and  the  vessels ;  the  ves- 
sels have  likewise  much  variety,  yet  are  of  two  general  kinds,  namely,  sap-ves- 
sels and  air-vessels,  whereas  it  is  proper  to  the  bark  to  have  only  sap-vessels. 
4.  Lastly,  he  describes  the  pith ;  first  in  general,  proving  it  to  be,  as  to  its 
substance,  the  same  with  the  parenchyma  in  the  bark,  and  the  insertions  in  tlie 
wood}  slicing  its  being  compounded  of  two  parts,  a  parenchyma  and  sap>ves- 
sels  i  the  parenchyma  made  up  of  bladders,  of  very  diffibrent  sises  and  shapes  in 
diflferent  plants,  and  being  of  such  a  texture,  that  the  sides  of  the  greater  blad- 
ders are  coinposed  of  lesser,  in  the  same  manner  as  the  sap-vessels  are  but 
greater  fibres  made  up  of  lebser. 

The  second  part  of  this  book  gives  an  account  of  the  vegetation  of  trunks, 
grounded  on  the  foregoing  anatomy,  and  showing  the  use  that  may  be  made  of 
the  same,  in  order  to  explain  the  manner  of  v^tation :  under  the  seven  fbl. 
lowing  heads: 

!.  The  motion  and  course  of  the  sap.    1.  The  motion  of  the  air;  that  it 
first  enters  (he  plant  by  the  trunk,  but  chiefly  by  the  root,  and  is  thence  m  a 
peculiar  manner  distributed  throughout  the  whole  plant.   S.  The  structure  of 
the  parts ;  where  he  explains  the  unison  of  the  bark  to  the  body  of  the  tree, 
with  the  cause  of  it :  considers  the  various  surface  and  falling      of  the  bark ; 
the  lessening  of  the  pith  in  the  elder  branches ;  the  ruptures  of  the  ]3ith,  and 
for  what  ends  made  ;  further,  how  the  air-vessels  come  to  be  le^s  in  the  trunk, 
of  the  same  plant  than  in  the  root;  and  those  of  the  first  year  usually  much 
less  than  those  of  the  years  following ;  as  also,  how  the  air-vessels  come  to  be 
formed  always  late  in  the  year.   4.  The  generation  of  liquors,  depending  on  the 
structure  and  formation  of  the  parts ;  where  he  shows  that  the  concurrence  of 
two  specifically  distinct  liquors  is  as  necessary  to  nutrition  in  plants  as  in  ani- 
mals :  and  that  the  vessels  are  the  chief  viscera  of  a  plant ;  the  viscera  of  an 
animal  being  but  vessels  conglomerated,  and  the  vessels  of  a  plant,  only  viscera 
drawn  out  at  length.   To  which  he  adds  a  particular  explanation  how  a  vinous 
sap  is  made,  how  a  resinous,  oily  and  milky ;  likewise,  how  tlie  liquors  of 
plants  come  to  be  white ;  virhat  is  a  rosin  properly  so  called;  what  a  gum  ;  what 
a  mucilage.    5.  The  figuration  of  trunks;  where  he  renders  the  cause  of  a 
ahrub,  a  tall  treei  a  slender,  and  a  thick  tree,  as  alao  of  the  round  or  angular 
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chape  of  a  tree.  6.  The  motions  of  trunks;  where  occurs  the  cause  of  their 
-awent  and  descent  into  the  ground ;  their  horizontal  and  spiral  motion »  and 
whence  solar  and  lunftr  plants  are  distinguished ;  some  winding  together  with  the 
son  in  its  diurnal  motion,  by  south  from  east  to  west ;  and  others  with  the 

moon  in  its  monthly  motion,  from  west  to  tast.  7.  The  nature  of  trunks,  as 
\  arioLu<iJy  fitted  for  mechanical  use ;  where  he  shows  why  woods  are  soft,  Jiard, 
clev  esuine,  tough»  or  durable ;  why  the  heart  of  timber  is  most  durable ;  and 
why  some  trees  have  heart,  and  others  not ;  likewise,  whence  the  toughness  of 
flax,  and  what  sorts  of  plants  serve  for  the  best  tow ;  giving  lastly  an  account 
how  all  prosperous  conjunctions  in  grafting  may  he  known,  and  what  is  the  chief 
use  of  grafting,  viz.  to  accelerate  (he  growth  of  good  fruit. 

in.  The  Koyal  Almauaclc,  &c.  by  N.  Stevenson,  one  of  ht$  Majesty's 
gunners. 

A  continuation  of  the  same  almanack  as  published  the  former  year,  and  be- 
fore described. 

Contiamtim  of  the  Pncumatical  ExperintentSt  made  by  M.  Htofgeas  and  M, 

Fopin.        111,  p.  492. 

To  know  whether  the  vacuum  would  be  of  use  to  the  preservation  of  bodi^, 
an  apple  was  inclosed,  which  had  a  little  speck  of  rottenness,  with  some  water  in 
the  same  recipient,  thereby  to  promote  its  corruption  in  case  any  should  take 
place.    Bat  no  change  of  that  nature  was  observed. 

The7tli  of  June  were  inclosed  in  a  receiver  two  nosegays  of  roses,  one  sus- 
pended at  the  top,  the  other  having  its  tail  in  a  little  vessel  fuU  of  water, 
together  with  a  gauge  4  inches  long,  to  know  whether  any  air  would  be  there 
produced.  TWo  days  a(W,  the  roses  were  a  little  withered,  and  the  water  al. 
ready  risen  to  8  or  10  line,  near  the  top  of  the  gringe ;  and  after  that,  the 
changes  of  ihese  riowers  hecame  still  less,  so  as  not  to  be  nv.icli  more  vv!there>l. 
The  roses  in  the  water  were  as  much  wuhcrctl  as  the  others,  and  as  soon. 
I  shall  keep  them  in  this  condition  as  long  as  I  can.  Other  roses  which  iiad 
been  induded  at  the  same  time,  but  with  air,  grew  mouldy  in  less  than  6 
days. 

At  another  time  was  inclosed  one  single  rose-bnd  in  a  very  small  glass,  {o 
discover  whether  it  would  keep  Its  scent.  At  the  end  of  15  days  it  looked  a 
little  less  fresh,  but  was  not  at  all  withered ;  and  having  taken  it  out^  it  had  siiU 
Us  good  smell;  but  afterwards  it  lost  all,  both  colour  and  smell,  in  less  than  t>vo 
hours.  Its  leaves  did  not  appear  moist  in  the  vacuum,  though  they  did  so  as 
soon  as  they  were  in  the  air.  Which  shows,  that  the  leaves  had  acted  as 
sponges,  disdiaiging  their  humidity  by  the  preisure  of  tlie  air.   Some  giUi.. 
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flowers  put  into  the  receive!'  changed  but  very  little,  only  they  looked  as  it  tliey 
had  been  dipped  in  water. 

Strawberries  at  the  eud  of  two  days  looked  less  fresh,  but  after  that,  seeing 
they  changed  no  more  in  1 5  days,  they  were  taken  out  of  the  vacuum,  when 
they  had  still  the  smell  and  taste  of  strawberries ;  hul  they  had  also  contracted  a 
very  ungrateful  taste  ot  the  cement  used  to  close  them  up>  Ai  another  time 
some  strawberries  were  inclosed  without  cement,  makiiip:  use  oi  a  skrn  tki\er  the 
manner  described  formerly ;  and  then  nothing  new  was  ob.«ervcd,  except  that 
their  taste  kept  good,  but  was  a  little  sour,  and  that  they  yielded  a  little 
water. 

Some  cherries  inclosed  were  all  burst  except  two  ;  in  two  dfiys  more  they  had 
a  littU:  changed  their  colour,  and  tho&e  two  that  betore  remained  whole,  were 
now  burst  like  the  others.    After  that  no  more  change  in  thein  was  observed. 

Having  inclosed  in  the  vacuum  one  cherry  with  1 1  large  currants,  the  cherry 
burst  presently,  but  after  that,  it  changed  not,  only  it  appeared  turned,  as  the 
currants  also  did. 

Having  inclosed  m  tiic  vacutim  four  ra>[)Ijri  r'les  anil  liiree  currar}ts.  the  latter 
appeared  also  to  be  turned,  and  llie  raspberries  looked  less  fresli  than  betore. 
But  it  is  now  more  than  live  months,  and  no  change  is  perceived  in  them. 

Hitherto  had  been  employed  only  smalt  receivers,  which  just  held  the  little 
fruit  put  in  them,  and  the  ml  currants  seemed  to  keep  well  enough ;  so  that 
one  day  ue  filled  a  hrgc  glass  with  them,  hopinir  to  keep  that  as  well  as  the 
small  receivers.  But  were  surprised  five  days  after  to  see  tliat  bubbles  were 
formed  in  the  turpentine,  which  had  been  put  about  the  glass,  in  the  place 
where  it  was  fastened  to  its  cover,  and  that  these  bubbles  were  burst  outwards; 
and  afterwards,  having  seen  tlrni  the  cover  held  fast  to  the  boltliead  no  longer, 
it  left  no  doubt  of  the  currants  having  produced  a!r  enough  to  lift  up  the  glass, 
aod  to  form  in  the  fnrjiriitine  the  bubbles  Wf*  hrid  stx  ii,  and  it  ap(,c:irtd  by  the 
smell  that  they  liad  termenied.  They  were  yet  gooiJ,  except  some  tliai  had  lost 
almost  all  their  taste  and  all  their  acidity. 

The  same  thing  happened  with  a  very  small  receiver^  that  could  hold  no  more 
than  one  cherry  and  one  retl  currant.  These  fruits  yielded  also  air  enough  to 
lift  up  their  receiver  seven  days  after  they  had  been  included.  This  effect  is 
rather  to  he  ascribed  to  the  cherry  than  the  currant. 

Anotiier  tune  we  inclosed  some  of  the  same  kind  of  cherries,  a  whole  large 
glass  full,  and  found  that  from  the  second  day  they  liad  yielded  air  enough  to 
lifl  up  the  cover.  We  took  away  part  of  tlie  cherries,  and  inclosed  the  rest 
again :  and  this  second  time  they  did  not  raise  tlie  glass  till  the  eighth  day. 
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The  cherries  looked  fair,  but  they  had  lost  much  of  their  taste,  and  afterwards 
they  were  spoiled  !n  less  than  an  hour. 

Having  inclosed  three  pears  of  that  sort  cjV.o]  roiisp]et,  in  a  like-figured 
glass,  which  covild  ho!cl  nn  more,  they  hfted  r.p  the  glass  at  the  end  of  five 
days ;  but  tlicy  were  not  changetl,  only  one  of  them  was  a  little  softer. 

A  peach  was  indosed  in  such  a  glass  emptied  of  air,  with  a  gauge  to  it ;  and 
the  first  six  hours  the  quicksilver  in  the  gauge  was  risen  about  an  inch ;  yet  it  was 
not  till  the  J  3th  day  that  the  glass  was  11  ft  e  l  up  ;  and  the  peach  appeared  to 
have  kept  very  well  till  then  :  but  after  that  it  rotted  in  a  very  little  time.  In- 
closed bread  yielded  no  air  in  a  whole  nioiilh. 

Roasted  mutton  included,  with  a  gauge,  ia  tour  days  had  yielded  no  air ;  but 
after  six  weeks  the  mercury  was  risen  to  the  middle  of  the  gauge,  and  having 
taken  out  the  meat  it  smelt  rank.  Raw  beef  being  inclosed,  with  a  gauge ;  in  two 
days  the  quicksilver  was  risen  an  inch  in  the  gauge ;  and  after  sin  weeks  the 
mercury  was  got  almost  to  t!^e  top  of  the  ginge,  nnd  this  mr.it  had  contracted 
a  much  worse  smell  than  that  winch  had  been  roasted.  Keeping  for  13  days  a 
piece  of  fresh  butter  in  vacuo,  it  smelt  stronger  than  when  first  put  in  ;  yet  it 
could  still  be  eaten  on  bread ;  whereas  another  piece  of  butter  kept  in  the  air 
the  same  time  was  altogether  unfit  to  be  used. 

Extract  from  a  Letter  of  Mr.  Flamsleed,  Regius  Profex^or  of  Astronomy  at 
Greenwich,  to  Sir  Jonas  Moor,  Kntghl,  containing  his  Observations  of  t/ie 
late  Lunar  Eclipse,  Dee.  21,  l675.        121,  p.4g5.    Tiratulated /horn  the 


Latin, 

Conect  time  of  dock. 

Tbe  Ffaaies. 

30".  .  . 

.Between  the  ca<!ps,  2095  =  17'  16". 

14 

55 

.  The  shadow  nearly  touched  U^muSt 

15 

O 

ao 

.  ft  had  certainly  touched  Haemus. 

15 

11 

30. . . 

.The  right  cusp  from  Mersotis  1235  ss  10^  14", 

15 

35 

0. .. 

.  The  lucid  parts  about  2800  =  23'  11% 

15 

42 

30. . . 

.  The  shadow^  near  Macra. 

15 

52 

45. .  . 

.  Between  the  cusps  about  2288=  18'  57". 

Id 

7 

15.  .  . 

.  Tlie  end  :  for  the  limb  appeared,  and  the  moon  round. 

i6 

8 

0*  #  • 

.  The  limb  very  plainly  seen  through  the  tube. 

i6 

15 

30. .  . 

.  The  penumbra,  which  to  the  naked«ye  resembled  an  eclipse; 

16 

19 

30. . . 

.  Diameter  of  the  moon  taken  about  3757  =31'  5*. 

IG 

23 

O. . . 

.  Still,  and  afterwards,  the  imb,  afler  the  edipse,  seemed 

rather  obscure. 


I  observed  besides,  that  the  sliadow  always  appeared  much  more  distijjct  at 
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the  horns  than  the  other  parts  oC  the  moon.  At  the  first  observation,  ora  little 
eooner,  the  horns  wcreparalWI  to  the  horizon.  Then  also  Porpliv  rites  :ii)d  the 
great  black  hVc  nere  equally  out  of  tl>e  shadow,  viz.  about  tlie  It;ngth  of  Me- 
raeotts.  The  shadow  went  cot  near  the  upper  Hyperborean  lake,  the  penurnbr.i 
remaining,  which  exhibited  the  eclipse  to  the  naked  eyeas  fiir  as  4^  IS-i.".  But 
the  liinb  left  by  the  eclipse  did  not  recover  the  brightness  of  the  other  limb-  till 
4<*  28*",  or  later.  The  times  of  the  phases  were  corrected  by  altitudes  of  Arctu- 
rus  and  the  bright  star  in  tlie  Crown ;  to  the  taking  of  which  ultitudes  I  applied 
tny?C'!f  at  intervals,  when  clouds  came  over  the  moon,- those  stars  sometimes 
shiuing  out  very  bright  in  the  other  part  of  the  heaveus. 

^  Letter  of  Mr.  Franc.  Linus,  from  Liege^  the^5lhof  Feb.  l675>  N.S.  being 

a  I'cphj  to  the  LeiUr  pri  i  f  in  ffutnber  110,  by  way  of  Auswsr  ,io  a  former 
Letter  of  the  same  Mr.  Linus,  conaruing  Mr.  haac  NewlOHS  Tlieory  qf 
Light  atid  Cohurs-.    N"  J21,  p.  4Qg. 

Hon.  Sir. — In  yovs'^  of  Dec.  )?,  you  say,  I  may  rest  asMired,  lirst,  that  the 
experiment  was  uuuie  in  clear  days  ;  2dly.  that  the  prism  was  placed  close  to  tlie 
hole,  so  that  the  light  had  no  room  to  diverge;  and  3dly.  that  the  image  was 
not  parallel,  as  I  conjectured,  but  transverse  to  the  axis  of  the  prism.  Truly, 
sir,  if  these  assertions  be  admitted,  they  do  indeed  directly  cut  off  what  I  said 
of  Mr.  Newton's  behig  dcceivi'd  by  a  brig-ht  cloud.  Bui  if  -we  compnrc  therri 
with  Mr.  Newton's  relHtioii  of  the  experiment  in  the  Phil,  Trans.  N  ^  80,  it 
Will  evidently  appear,  they  cannot  be  admitted,  as  being  directly  contrary  to 
what  is  there  delivered.  For  there  he  tells  us,  tlie  ends  of  the  coloured  image 
he  saw  on  the  opposite  wall,  near  five  times  as  long  as  broad,  "  seemed  to  be 
semicircular.**  Now  these  semicircular  ends  are  never  seen  in  a  dear  day,  as 
experience  shows.  From  whence  it  follows,  against  the  first  assertion,  that  the 
oxpprii^ipnt  was  not  made  in  a  clear  day.  Neither  arc  those  semicircular  ends 
«ver  seen  when  tlie  prism  is  placed  close  to  the  hole:  which  contradicts. the  se- 
cond assertion.  Neither  are  they  ever  seen  when  the  image  is  transverse  to  the 
length  or  axis  of  the  prism :  which  directly  opposes  the  third  assertion.  But  if, 
in  any  of  these  three  cases,  the  image  be  made  so  much  longer  than  broad,  as 
ea^ly  it  may  by  turning  the  prism  a  little  about  its  axis,  near  five  times  as  long 
a?  broad,  then  the  one  end  thereof  will  nm  out  into  a  sharp  cone  or  pvramis, 
like  till.:  flaine  of  a  cantlle,  and  the  other  into  a  cone  somewhnt  more  blunt, 
both  whicii  are  far  from  seeming  semicircular  ;  whereas,  if  the  image  be  made 
not  in  a  clear  day,  but  with  a  bright  cloud,  and  the  prism  not  placed  close  to 
the  hole,  but  at  a  competent  distance  from  the  same,  as  you  see  it  placed  in  the 
scheme  of  the  experimeBt  in  N^  84,  then  these  semicircular  ends  always  appeac 


VOL.  X.]  ]>KIL050rHICAL  TAANSACTIONS.  o^l 

wiUi  the  sides  thereof  straight  lines,  just  as  Mr.  Newton  there  describes 
them.    Neither  is  the  Icn^rtli  of  tfie  image  transverse,  but  parallel  to  the 
length  of"  the  prism.    Out  of  all  which  it  evidently  follou  ?,  that  the  experiment 
was.  liut  luade  iu  a  dear  day  i  nor  with  the  prism  close  to  the  hole ;  nor  vet  with 
the  image  transverse,  as  is  now  affirmed,  but  by  a  bright  cloud,  and  a' parallel 
image,  as  I  conjectured ;  and  I  hope  you  will  also  now  say,  I  had  good  reason 
80  to  ooQjecture,  since  it  so  well  agrees  with  the  relation :  and  experience  will 
also  show  you,  if  you  please  to  make  trial,  as  it  was  made,  in  a  dark  clumber, 
and  oWrve  the  difference  between  such  an  image  made  by  a  bright  cloud,  and 
.'uiothcr  made  by  the  immediate  rays  of  the  sun  ;  for,  the  former  you  will  ahvav$ 
tind  parallel,  with  the  ends  semicircular;  but  the  latter  yau  will  linrf  trrsnsverse 
with  the  ends  pyramidical  as  aforesaid,  whenever  it  appears  so  much  longer  than 
broad. 

More  might  be  said  out  of  the  same  relation,  to  show  that  the  image  was  not 
transverse.  Fui  if  it  had  been  transverse,  Mr.  Newton,  so  well  skilled  in  optics, 
could  not  have  been  svirprised]  as  he  says  lie  was,  to  see  the  length  thereof  so- 
much  to  exceed  ll>e  brea<lth  ;  it  being  a  thing  so  obvious  and  easy  to  be  ex- 
plained by  the  ordinary  rules  of  refraction,  'i'hat  other  place  also  in  the  nevt 
page,  where  he  says  the  incident  refractions  were  made  in  tlie  experiment  erinal 
to  theemeigent,  proves  again  that  the  said  oblong  image  was  not  transverse 
but  parallel.  For  it  is  impossible  that  the  transverse  image  should  be  so  mucb 
longer  than  brood,  unless  those  two  refractbns  be  made  very  unequal,  as  both 
the  computation  according;  to  the  common  rules  of  refraction,  and  experience 
testily.  Wherefore  Mr.  Newton  l.ad  no  reason  to  tax  P.  Pardie?  of  hallucina- 
tion, for  making  those  two  refractions  very  unequal :  for  thnt  learned  optician 
very  well  saw,  that  in  a  clear  day  so  great  an  inequality  of  lengtli  and  breadth 
could  not  be  made,  unless  those  two  refractions  were  also  made  very  unequal. 
These  places,  I  say,  might  be  added  to  the  former,  and  further  here  explained 
if  need  werej  but  there  being  no  need,  I  cease  to  detain  you  any  longer 
herein. 


Mr.  Isaac  NewtmCs  CmsideratUms  on  the  former  Repltj  x  together  with  fx., 
I>ire<^ons,  how  to  make  the  Experiments  controverted  aright :  Cambridg 
November  13,  1075.    N*  121,  p.  501. 

SiR—When  you  showed  me  Mr.  Line's  second  letter,  I  remember  I  told 
you  that  I  thought  nn  answer  in  writing  %vould  be  insignificant,  because  the  dis- 
pute was  not  about  any  ratiocination,  but  my  veracity  in  relating  an  experiment, 
which  he  denies  will  succeed  as  it  is  described  in  my  printed  letters :  for  this  i» 
lobe  decided  not  by  discourse,  but  new  trial  of  the  espenmeiit.    Wiiat  it  i» 
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that  imposes  on  Mr.  Line  I  cannot  imagine ;  but  I  suspect  he  has  not  tried  the 

experiment  siii^  be  acquainted  himself  with  my  theory,  but  depends  upon  hia 
old  notions,  taken  up  before  he  had  any  hint  given  to  observe  ihe  figure  of  the 
coloured  im.i;;e.  I  shall  desire  him  theretorc,  bciorc  he  retains  anv  answer,  to 
try  it  onceituife  for  his  satisfaction,  aud  that  according  to  ihi&  inauner. 

Let  him  t^ke  any  pnsm,  and  hold  it  so  that  its  axis  may  be  perpendicular  to 
the  sun's  rays,  and  in  this  posture  let  it  be  placed  as  close  as  may  be  to  the  hole 
through  which  the  sun  shines  into  a  dark  room,  which  hole  may  be  about  the 
size  of  a  pea.  Then  let  him  turn  the  prism  slowly  about  its  axis,  and  he  shall 
see  the  colours  move  upon  the  opposite  wall,  first  towarils  lliat  jilaco  to  which 
the  sun's*  direct  light  would  pass,  if  the  prism  were  taken  away,  and  then  back 
again.  When  they  are  in  the  middle  of  these  two  contrary  motions,  th.it  is, 
when  they  are  nearest  that  place  to  which  the  sun's  direct  ray  tends,  there  let 
him  stop;  for  then  are  the  rays  equally  refracted  on  both  sides  the  prism.  ,In 
this  posture  of  the  prism  let  him  observe  the  figure  of  tin  co'ours,  and  he  shall 
find  it  not  round  as  he  contend?,  but  ohlonc;'.  and  so  huk  li  the  more  oblong 
as  the  angle  of  the  prism,  compreiiended  by  the  refracting  planis,  is,  iargt  r,  and 
tiie  wall  on  which  the  colours  are  cast,  more  distant  from  the  prism  the  colours 
led,  yellow,  green,  blue,  purple,  succeeding  in  order,  not  from  one  side,  of  the 
figure  to  the  other,  as  in  Mr.  Line's  conjecture,  but  from  one  end  to  the  otlier ; 
and  the  length  of  the  figure  being  not  parallel  but  transverse  to  the  axis  of  the 
prism.  After  this  manner  I  used  to  try  the  experimnnf  :  for  I  h;ive  tried  tt 
otten  ;  j»ometimes  to  observe  the  circumstances  of  sometimes  in  order  to 
furllicr  esiperiments,  and  sometimes  to  show  it  to  others,  and  in  .all  my  trials  die 
success  was  the  same.  £at  whereas  Mr.  Line  thinks,  I  tried  it  in  a  cloudy,  day, 
and  placed  the  prism  at  a  great  distance  from  the  hole  of  the  window  ;  the  ex- 
periment will  not  succeed  well  if  the  day  be  not  clear,  and  the  prism  placed 
close  to  the  hole,  or  «i  nenr  :it  least,  that  all  the  sun's  light  that  comes  from 
the  hole  may  pass  througli  the  prism  also,  so  as  to  appear  in  a  round  lurni  li  in- 
tercepted by  a  paper  immediately  after  it  has  post  the  prism. 

When  Mr.  Line  has  tried  this,  I  could  wish  he  would  proceed  a  little  further 
to  try  that  which  Icallcd  the  experi  ru nturn  <  rucis,  seeing,  if  I  mis-remember 
not,  he  denies  that  as  well  as  the  other.  For  when  he  has  tried  them,  which 
hy  his  denying  them,  I  know  he  has  qot  done  yet  as  they  should  be  tried,  I 
presume  iie  will  rest  satisfie<l. 

Three  or  lour  days  after  you  gave  me  a  sight  of  Mr.  Line's  second  letter,  I 

remember  I  thereupon  showed  the  first  of  these  two  experiments  to  that  gcntle~ 

man  whom  you  found  with  me,  wlien  you  gave  me  that  visit,  and  whilst  I  was 

showing  it  to  him,  R.  H.  a  member  of  the  Royal  Society  came  in,  and  I  showed 
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it  to  htm  also.  •  :And  you  may  remember  that  R.  H,  two  or  ihrae  years  ago  in  a 

letter  read  before  the  Royal  Society,  and  transmitted  to  mc,  gave  testimony, 

not  only  to  the  exprriments  questioixci  by  Mr.  Lino,  but  to  nil  tlin<;e  set  down 

in  my  first  letter  about  cuiovirs,  as  liavinj;  tried  them  himself;  and  when  yon 

read  Mr.  Line's  leitcr  at  a  meeting  of  the  said  Socieiy,  and  was  pleased  t »  do 

me  the  favour  to  propound  the  experiment  to  be  tried  in  their  presence,  R.  H. 

•pake  of  it  to  them  as  a  thing  not  to  be  questioned.    But  if  it  have  not  yet  been 

tried  before  them,  and  any  of  them  upon  Mr.  Line's  confidence  doubt  of  it,  I  • 

promise  when  I  shall  hnvc*  the  happiness  to  be  at  any  more  of  ibeir  assemblies, 

upon  the  least  hint,  to  show  ilitin  the  kri-.l  of  it;  and  I  hope  T  ?h:d!  not  he 

troublesome,  because  it  may  be  tned,  though  not  so  perfectly,  even  without 

darkening  a  room*  or  the  expense  of  any  more  than  half  a  quarter  of  an  hour ; 

although,  if  Mr.  Line  persist  in  his  denial  of  it,  I  coold  wish  it  might  be  tried 

sooner  there,  than  I  slialt  have  an  opportunity  to  be  among  them. 

jin  Extract     another  Le/fer  of  Mr.  Netvton.  the  )Oth  ofJanuaty  l67|^  relating 
to  fh''  ^.'wc  yirgument.    N°  l^il,  p.  503. 

'  By  Mr.  Gascoin's  letter  *  one  might  suspect,  that  Mr,  Linus  tried  the 

expi-rimcut  some  other  way  than  I  did;  and  therefore  I  shall  expect  till  his 

friends  have  tried  it  accor^ng  to  my  late  directions.   In  which  trial  it  may 

possibly  be  a  further  guidance  to  then),  to  acquaint  them,  that  the  prisn)  casts 

from  it  several  images:  one  is,  that  oblong  one  of  colours  which  I  mean  j  and 

this  is  mride  bv  two  rermcfions  only.  Another  there  is.  made  by  two  refractions 

and  an  intervening  reflection  ;  and  this  is  round  and  colourless,  if  the  angles  of  ^ 

the  prism  be  exactly  equal ;  but  if  the  angles  at  the  reflecting  base  be  not  equal, 

it  will  be  coloured,  and  that  so  much  the  mor6,  by  how  inut  h  unequaller  the 

angles  are,  but  yet  not  much  vmround,  unless  the  angles  be  very  unequal.  A 

third  im.-ige  there  is,  made  by  one  single  reflei  tion,  and  this  is  always  round 

and  coloiirles«.    The  onlv  dano'er  is  in  mistaking  the  second  for  the  first.  But 

they  are  distinguisliable,  not  only  by  the  length  and  lively  coiours  of  tlu^  tirst, 

*  Tbi*  ktter  was  wriiiea  to  the  edlbv,  December  15,  iSl&y  (xom  Leige,  where  M.  Gascoine, 

having  been  a  scholar  of  Mr.  Linus,  now  deCt-a&cd,  rc^^idi  ?  lu  it  are  comained  these  word<,  ta 
-wbkti  Mr.  Mewloa,  to  whom  it  wa«  ooliMnantcated,  seeuis  hereto  baire  retiptrct,  viz.  Mr.  Linus 
tifed  ibe  experiment  again  »f»  a.  and  caUed.<liven  on  purpose  to  eee  it,  nor  ever  nade  difficultj 
to  show  ittoaiijrooe,  wbo  etth(ri  b)  chance  c^ime  lo  bi^  c  iiainbrr  is  he  w.is  Joing  it,  or  (b<iwed  the 
least  ile^ifc  to  see  the  aanie  So  that  for  pniiu  ot  e^tperU'tictf,  Mr.  Newton  cannot  be  moie  coa$. 
dent  on  bis  dde  than  we  are  here  on  the  other ;  who  «re  tol'y  persuaded,  that,  imle«!i  the  diverkity 
of  placittg  the  prism,  or  ihe  largeness  at  the  hole,  or  sunw  oilier  skocli  c<r^ffl»<:ince,  be  the  causft 
of  the  di&ience  betwixt  tbem,  Mr.  Newton's  experimeat  will  hardly  stand,-^rig. 


264 


rHILOSOrHlCAL  TEAHSACTIOMS.  (|aNNO  l67d>-6. 


but  by  its  difi«r«nt  motion  too:  for  whilst  the  ythm  is  turned  continually  the 
same  way  about  its  aiew,  the  second  and  third  inove  swiftly,  and  go  always  on 

tf\e  same  way  till  they  disappear ;  btit  the  fir«t  n>oves  slow,  and  grows  continue 
ally  slower  till  it  be  &tatiuaary,  itnd  then  turn?  back  again,  and  goes  back  laster 
and  faster,  till  it  vanish  in  the  place  where  it  began  to  appear. 

If,  without  darkening  their  room,  thev  hold  tlie  prism  at  ttteir  window  in  the 
sun's  open  light,  in  such  a  posture  that  its  a&is  be  perpendicular  to  the  sun 
beams,  and  then  turn  it  about  its  aitis,  they  cannot  miss  of  seeing  the  first 
iinag[e ;  which  havinp;'  Toimd,  thev  may  doubly?  tip  a  paper  once  or  twice,  and 
rrnko  a  round  liole  it»  the  tinddlc  of  it,  about  -J-  or  -j-  ot  an  iiich  broad,  and  liold 
the  paper  nnmediately  before  the  prism,  that  the  sun  inay  shine  on  ilie  prism 
through  that  hole:  and  the  prism  bong  stayed,  and  held  steady  in  that  posture 
which  makes  the  image  stationary  $  if  the  image  then  fall  directly  on  an  opposite 
wall,  or  on  a  shcvt  of  paper  placed  at  the  wall,  suppose  lA  or  20  feet  from  ihe 
prism,  or  furtlier  off ;  th>  y  will  see  the  image  in  surli  an  oblonp  figurp  as  I  have 
dt^^cjnbed,  v.  ldi  tlu- rt^d  at  one  end,  the  violet  at  tiie  other,  and  a  biuiah  green 
in  the  middle  :  and  if  they  obscure  their  room  ai»muchds  they  can,  by  diawing 
curtains  or  otherwitw,  it  will  make  the  colours  the  more  conspicuous. 

This  direction  I  have  set  down,  that  nobody  into  whose  hands  a  prism  shall 
fall,  may  find  difficulty  or  trouble  in  trying  it.  But  when  Mr.  Linus's  friends 
have  trit^d  it  thns,  they  may  proceed  to  repeat  it  in  a  da-k  room  with  a 
less  liole  made  iu  their  window  shutter.  And  then  I  >hi\\]  desire  that  they 
will  &end  you  a  full  and  clear  description,  how  they  tried  it,  expressing  tiie 
length,  breadth,  and  angles  of  the  prism ;  its  portion  to  the  incident  ny^,  and 
to  the  window  shutter ;  the  largeness  of  the  hole  in  the  window  shutter,  through 
which  the  sun  shined  on  the  prism ;  what  side  of  the  prism  the  sun  shined  on ; 
and  at  what  side  the  light  came  out  of  it  np-ain  ;  the  di-^taiice  of  the  prism  from 
the  opposite  paper  or  wall  on  which  the  retracted  light  was  cast  per(;end!(  ulnrly  ; 
and  the  length,  breaddi,  and  figure  of  Ihe  space  there  illuminated  by  that  ligiit, 
aud  the  situation  of  each  colour  within  that  figure.  And  if  they  please  to 
illustrate  their  dei^cription  with  a  scheme  or  two,  it  will  make  the  bu>iness 
plainer.  By  this  means,  if  there  be  any  difllvrenoe  in  our  way  of  experimenting, 
I  shall  be  the  hettcr  on;(hled  to  discern  it,  and  ^We  them  notice  where  the 
failure  i.s,  and  how  to  rectify  it,  1  should  be  glad  too,  if  they  would  l  ivonr 
me  with  a  description  of  the  experiment,  as  it  has  been  liitherto  tried  by  Mr. 
Linus,  that  I  in:ty  have  an  opportunity  to  consider,  what  tliere  is  in  that  which 
makes  against  me. 
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Jn  Account  of  some  Booh.     N*  121,  p.  505. 

I.  Phnrmaceutice  RallonaHs,  sive  Diatribe  de  Medicamcnfonim  Opcrationi- 
busin  Huinano  Corpore ;  Pars  Secunda;  Autb.  Tho.  Willis,  M,  D.  &c.  £. 
Theatro  Sheldon  iano,  lO/a. 

■  As  we  did  not  deem  it  neoessaiy  to  retain  the  analysis  given  of  the  first  part 
of  this  book,  and  inserted  in  N*'99,  so,  for  the  reason  there  assigned,  we  omit 

an  account  of  this. 

U.  Collegium  Experlmentale  sive  Curiosum,  in  quo  pnmaria  hvijus  Seculi 
Inventa  ct  Experiinenta  Fhysico-Mathematica,  An.  1672,  quibusdam  Naturae 
Scrutatoribu^  spectanda  exhibuit,  et  ad  causas  suas  naturates  demonstrativft  me* 
tbodo  reduxit  Johannes  Christophorus  Sturmius,*  Mathem.  ac  Phys.  in  Acadero.. 
Altdorfina,  Prof.  P.  &c.  Norimbei]gae,  An.  1676,  in  4to. 

Tlie  learned  author  of  this  piece,  in  the  invitation  he  made  (o  some  students 
in  philosophy,  at  Aildorf  in  Germany,  tliat  they  would  unite  under  his  conduct 
for  examining  some  of  those  discoveries  and  experiments  made  of  late  years, 
remarks  that  in  this  one  age,  not  yet  elapsed,  there  has  been  far  more  progress 
made  in  natural  philosophy,  than  in  niany  ages  before,  and  chiefly  by  means 
of  that  happy  experimental  metborl,  employed  by  the  Ro^  al  Societies  of  England 
and  France,  and  the  noble  colleges  of  Rome,  Florence,  Venice,  Sec.  by  which 
method  he  says,  the  disputatious  way  of  wrangling  about  meie  scholastical  and 
fruitless  notions  being  laid  aside,  things  themselves  from  the  inmost  recesses  of 
nature  have  been  searched  into,  and  many  of  them  i^scorei^ed  and  brought  to 
light.  Which,  having  first  explained  in  his  college  lectures,  he  now  in  this 
volume  gives  them  to  the  public  at  large.  The  collection  consists  of  16  essays, 
oi  a  [»hilosopincai  nature,  treated  of;  which  he  acknowledges  to  have  Lcen,  at 
least  for  the  most  part,  treated  of  by  some  of  the  nio5l  eauneiit  philosophers  of 

*  John  Chn«t.Stimn,  a  odebrated mitfaematkiao  and  pbilaiopher,  vas  born  at  HippoUteio,  l$SS,  ' 

where  he  died  in  1703.  He  was  firjt  minister  of  a  church  in  Gernuuiy  during  five  yeav^ ;  and  then 
bucaiKc  profcsbor  of  mathexnatics  and  natural  philosophy,  at  Altdorf  in  Germany.  He  eiertedhim- 
s«)f  gi-eatly,  and  veiy  mefnl,  bj  lua  lecture*  and otherwiae,  in  wcpbinlng  and  dltla^ing  the  kDoir« 
ledge  sod  discoverie*  made  in  that  remaf kabl« age,  the  I7th  century;  as  is  numitcsc  by  ijis  writings, 
paiticntarly  the  curious  work  above  noticed.  lo  t6&4  the  author  ga^e  a  second,  aad  much  larger 
part,  of  the  like  coQcction  of  dtiicoveriea  made  (Ul  tbatraj  with  an  appendix  of  further  additions  and 
explanations  to  the  particulars  in  the  1st  part.  The  same  year  also  be  pvibL'shed  a  h-ge  rollcc'ion  of 
letters  to  Dr.  Henry  More,  of  Cambridge,  on  ilie  controversy  conccminc;  the  weigiit  and  spring  of 
ibe  air.  Stnrm  published  also  a  Gentian  tnnsbtioa  of  Aicfalmedes ;  an d  sev eni  matliematicai  wmIu 
cf  hi;  own ;  at,  MaibflMi  Enoicteaia,  in  tat  vduma  Ivo.;  and.MatbmisJ^aTeiiiUa,  in  two  luge 
volumes,  Svo, 
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thisagei  amongst  whom  he  nomes  tlie  i?1i.i'^trir>us  B.icon,  Descartes,  Torricelli, 
Boyle,  Robmail,  Paschul,  Huygens.  and  Guerick. 

Of  these  \6  essays,  the  1st  explains  the  ftiving-bell^  its  structure  and  lue.— > 
Tlie  3d  exliibits  the  chief  optica]  phsenomcnn  of  a  darkened  chamber. — ^The  3d 
relates  the  effects  of  the  Baroscope,  or  the  Torricellian  quicksilver  tube.— Tlie 
4th  shows  sonic  cxpenmcnts  of  metalline  weights  flmtincr,  nif^  without  any 
other  support  fr^ly  pendulous  in  water  and  air. — The  5th  n  pi  e~(  ii;s  «o!ne  otder 
hydrostatical  phaenomena,  about  glass- bubbles,  at  first  floating  on  the  surface  of 
the  water,  and  aAcrwards  subsiding  by  ntHised  oil,  &c. — ^The  6th  deduces  some 
consectaries  from  the  before  asserted  spring  and  weight  of  the  ever-gravitating 
air. — The  7th  contnins  some  experiments  of  a  glass-tube,  36  feet  high,  filled 
witli  wr.tti  ,  and  declares  their  causes  from  ihe  equilibrium  of  the  air  and  so 
niuch  water. — The  8th  shows  some  pnaenomcna  in  very  narrow  lubes,  viz.  the 
ascent  of  water  in  tiiem  above  its  other  super6cies;  with  Ihe  reason  of  it. — ^The 
Qth  exhibits  the  eflfects,  and  declares  the  causes  of  several  sorts  of  thermo- 
meters.— ^The  lOth  mentiotis  a  very  parodoxical  experiment  of  Franc.  Lana. — 
The  lllh  represents,  and  reduces  to  its  principles,  the  force  of  mechanical 
powers. — The  I2th  discourses  of  an  art,  both  of  writing  any  thing  in  any 
tongue,  to  be  read  and  understood  by  any  nation  of  what  language  soever,  and 
of  reading  and  understanding  any  thing  written  In  any  tongue.— The  1 3th  con- 
tains some  considerable  eflTects  and  experiments  of  the  air-pump,  partly  made 
by  others,  partly  by  himself;  all  reduced  to  their  proper  causes.— Tlie  Mth  de- 
clares the  us^  and  reasons  of  the  effects  of  hygrometers  and  < iironomelers,— 
The  15th  explains  the  structure  of  microscopes  and  teieiicopes,  proving  their 
effects  by  many  observations.*— The  ifith  exhibits  divers  pleasant  spectacles  of 
a  portable  darkened  room,  and  of  a  catoptro-dioptrical  lantern,  adding  the 
genuinf*  rcnsons  of  them;  and  for  an  appendix  subjoins  Ins  new,  ns  he  esteems 
it,  perpetual  almanack,  camprehendinc;  not  only  die  immoveable  feasts  fixed  to 
certain  days  of  the  inonliis,  but  also  the  moveable  ones,  of  £aster,  jPentecost, 
and  the  rest  depending  on  them ;  as  also  the  motions  of  the  sun  and  moon 
through  the  1^  celestial  signs,  with  the  moon's  menstrual  increases  and  de- 
creases, Sec. 

Besides  an  appendix,  of  further  particulars  about  the  diving  machine,  the 
weight  of  the  air,  the  new  pocket  watches,  &c. 

III.  England's  Improvements,  in  two  Fbrts,  &c.  By  Roger  Cook,  London, 
J  67  5,  in4to. 

In  the  former  of  these  two  parts,  the  author  shows,  how  the  kingdom  of 

England  may  be  improved  in  strength,  emplovTnent,  trade,  and  wealth,  by  in- 
creasing the  value  of  lands,  £cc.  And  ia  UlC  latter  part,  how  tiie  navigation  of 
England  may  be  lucrea&ed. 
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IV.  The  College  of  Physicians  Vindicated,  and  the  True  State  of  Physic  in 
this  nation  faithfully  repiesented,  &c.   By  Charles  Goodall,  M.  D.  London, 

1676,  in  8vo. 

In  this  vindicalioii  of  that  !enrned  body,  tlie  London  College  of  Phystcians, 
their  utility  to  tbe  public  and  to  the  profession,  in  suppressing  quacittrry  and 
maintaining  the  dignity  and  true  interests  of  the  medical  character,  is  strenu- 
pusly  advocated* 

the  Incakicence  of  Qukhilver  with  Gold.  By  B.  Communicated  in  Luin* 
Translated  by  Mr.  Oldenburg.  N°  122,  p.  315. 
In  this  long  paper  Mr.  B.  R.  enters  into  an  inquiry  whether  or  not  the  coin- 
rai&tion,  or  amalgamation  of  gold  with  mercurj',  is  accompanied  with  a  sensible 
production  of  heat ;  which  he  decides  in  the  negati«*e,  in  res<pect  to  common 
mercury,  and  in  the  affirmative  with  regard  to  purilitcl,  or  fas  he  terms  It)  euno- 
ble<l  mercury.  I  took,  "^.i}.^  he,  to  one  part  of  tlie  i.itrrcury,  sonictunes  !K;!f  mnd 
sometimes  an  equal  weiglit  of  refujed  gold  s  educeU  to  a  calx  or  subtle  po'Adtf  . 
This  I  put  into  the  palm  of  my  left  hand,  and  putting  the  mercury  upon  it, 
stirred  it,  and  pressed  it  a  Uttle  with  tbe  finger  of  my  right  hand,  by  v,\uc\i  tSe 
two  ingredients  were  easily  minglcci,  and  grew  not  only  sensibly  but  con- 
siderably hot,  and  that  so  quickly,  that  tlie  incale^ence  sometimes  anivcd  at 
its  height  in  a  minute.  I  (oiwA  the  experiment  succeed,  whether  I  took 
much,  or  only  halt  as  much  goid  as  mercury;  but  tiieertcct  seemed  to  be  much 
greater  when  they  were  employed  in  equal  weight.  And  to  obviate  a  suspicion, 
which,  though  improbable,  might  possibly  arise,  as  if  the  immediate  contact  of 
the  ingredients  and  the  skin  produced  a  sense  of  beat,  which  was  not  due  to 
the  action  of  the  metals  upon  each  otlier  ;  T  had  the  curiosity  to  keep  the  mix- 
ture in  a  paper,  and  found  not  its  intetpositiou  to  hinder  me  from  ieelmg  the" 
iocal^ixnce,  though  it  much  abated  tlie  degree  of  my  sense  of  it. 

I  tried  also  the  same  mercury  with  refined  silver  reduced  to  a  very  fine 
powder  i  but  I  could  not  perceive  any  heat  or  warmth  at  all ;  though  I  am  apt 
to  think,  tliat  if  I  had  had  a  sufficient  quantity  of  leaf-silver  to  have  made  the 
expernnent  with,  I  should,  after  so!T>e  time,  have  produced  an  incalesoence, 
though  much  interior  to  what  the  same  quantity  of  mcrcnry  would^produce  with 
gold.  I  shall  now  add,  that  in  order  not  to  be  thought  to  impose  upon  myself,. 
I  not  only  made  trial  in  my  own  hand,  whoi  in  dtfl^rent  tempers  as  po  heat  and 
cold,  but  the  hands  of  others,  who  were  not  a  little  surprised  and  pleased  at  tbe 
event.  And  this  I  did  more  than  once  or  twice;  by  which  means  r  had,  and 
aUU  have,  divers  witnesses  of  th«  truth  of  the  experiment.  Among  whom  Is 
the  teamed  Secretary  of  the  Royal  Society  ;  to  whom  baviog  given  the  ingredi- 
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ent?,  I  desired  liim  to  make  the  experiment  In  and  with  his  own  hands,  in  which 
it  proved  successlnl  within  somewhat  iess  lh:iii  a  iniiuile.* 

And  what  makes  this  incaiesceuce  the  more  considerable  is,  that  being  will- 
ing to  husband  my  mercury,  a  great  part  of  which  had  been,  as  I  guessed, 
stoleti  from  me  before  I  employed  it,  I  made  these  trials  but  with  a  drachm  at  a 
Ume,  which  scarcely  amounts  in  quantity  to  the  largeness  of  half  a  middle  sized 
bean  ;  whereas,  if  I  could  have  made  the  experrment  with  n  spoonful  or  two  of 
quicksilver,  and  a  due  proportion  of  gold,  it  is  probable  the  heat  would  have 
been  intense  enough,  not  only  to  bum  ones  iiand,  but  perchance  to  crack  a 
glass  phial;  since  I  have  souietiines  had  of  this  mercury  so  subtile,  that  when  I 
empbyed  but  a  drachm  at  a  time,  the  heat  made  me  willing  to  put  it  hastily  out 
of  my  hand. 

1  doubt  not  but  what  I  have  related  and  hinted  has  made  you  curious  to  know 

5omewhat  further  of  this  mercury:  and  I  confrsf:,  that  if  there  be  any  truth  in 
what  some  ol  the  must  approved  spagyi'ists  liave  drlivere-d  about  a  solvent  of 
gold  tliat  seems  akin,  and  perhaps  is  not  much  nobler  than  one  that  1  Ivad;  it 
seems  allowable  to  expect,  that  even  ours  should  be  of  more  than  ordinary  use, 
both  in  physic  and  alchymy.  But  the  misfortune  I  had  of  having  lost  a  con- 
siderable quantity  of  it,  bdng  afterwards  increased  by  the  almost  sudden  death  of 
the  only  cjieralor  I  trusted  in  the  making  of  it ;  I  was  altogether  discouraged 
from  repent-i^'g  such  a  troviblesome  preparation,  especially  being  diverted  by 
business,  sickness,  and  more  pleasing  studies.  And  tliough  1  iiave  not  forgot- 
ten some  not  despicable  triak  that  I  made  with  our  mercury,  yet  since  they  are 
not  necessary  to  the  question  that  occasioned  this  paper,  I  shall  pass  them  over 
in  silence,  and  only  observe  some  few  things  I  had  almost  forgotten  to  tell  you ; 
namely  first,  that  whereas  it  is  usrial  to  take  four,  five,  or  six,  nay  eight  or  10 
parts  of  common  quicksilver  to  make  an  amalgam  witli  one  of  gold,  even  when 
both  are  heated  by  the  fire;  I  found  our  mercury  so  congruous  to  that  metal, 
that  it  would  presently  embody  with  no  less  than  an  equal  weight  of  it,,  and  pro- 
duce a  pretty  hard  amalgam  or  mixture,  in  which  the  mercury  was  so  diffused, 
that  the  gold  had  quite  lost  its  colour.  Sa»>ndly,  I  shall  add  what  for  aught  I 
know  has  not  been  yet  observed,  that  this  power  of  penetrating  gold  and  grow- 
ing  hot  with  it,  is  so  inherent,  not  to  say  radicated,  in  otir  mermry^  that  after 
it  liad  been  distilled  troin  gold  again  and  again,  I  found  it  n  tain  that  piropertv. 
And  lastly,  as  it  may  be  suspected  that  this  faculty  may  be  quickly  lost,  (as  that 
of  the  prepared  bononian  stone  to  receive  light,  has  been  complained  of  as  not 

*  Since  thii  ym  written,  the  Presideat  of  the  Bo^al  Society,  Lord  ViKt  Brounciier,  made  th« 
sum  experiment  with  some  of  the  Mine  mercwy,  ia  his  owo  bsod,  with  good  motesi4--Qrig. 
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dttiAble)  I  foun3  by  trial  that  a  single  drachm  of  mercury,  made  after  a  certain 

manner,  did,  ilic  IhirJ  or  fourth  year  afler  I  hadiaid  it  by,  grow  SO  hot  with  gold, 
that  I  feared  it  would  l^ave  burnt  my  hand. 

I  shall  therefore  admonish  those  inquisitive  spagynsts,  that  uiay  be  desirous 
to  try,  whether  their  purified  mercury  be  incalescent,  that  they  be  not  too  hasty 
to  conclude  it  is  not  so;  nor  to  reject  it,  unless  they  have  made  the  trial  with 
gold  duly  prepared.  For  I  have  found,  that  my  mercury  did  not  grow  hot  with 
the  smallest  filings  of  gold  I  could  make  (though  indeed  within  n  few  hours  after 
it  did,  without  the  help  of  fire,  embofly  with  it  ituo  i\  liard  amalgama,)  which 
argued  that  the  corpuscles  of  the  metal  were  not  yet  srnull  enough  to  be  sud- 
denly penetrated  by  the  quicksilver;  nor  will  every  calx  of  gold  serve  our  turn, 
as  I  have  found  by  employing,  without  success,  a  very  fine  and  spongy  calx 
made  after  an  uncommon  way,  the  golden  particles  having,  as  it  seemed,  some 
extremely  fine  though  unobserved  dr.st  of  the  additamcnt  stickiiip-  to  them, 
which  hindered  the  adhesion  of  the  mercurial  ones.  Now  the  caix  of  gold  that 
I  most  used,  as  finding  it  still  to  do  well,  was  that  made  by  quartation*  (as 
Alchymists  call  it.)  But  because  it  is  not  so  easy,  as  even  chemists  that  have 
not  tried  imagine,  to  make  good  calces  of  gold,  and  that  in  the  way  newly 
mentioned  there  needs  fusion  of  the  gold  and  of  silver  (for  which  many  chemists 
want  conveniences,)  and  they  are  often  imposed  on  by  common  refiner?,  who 
here  usually  sell  in  wires  such  silver  for  fine  (which  indeed  it  is  comparatively,) 
as  I  have  found  not  to  be  without  mixture ;  I  shall  add,  that  by  making  au 
amalgama  the  common  way  with  pure  gold  and  vulgar  mercury,  and  dissolving 
the  mercury  in  good  aquafortis,  there  will  remain  a  powder,  which  being  well  ^ 
vmhed  with  fair  water  to  duldfy  it,  and  kept  a  while  in  a  moderate  fire  to  dry 
thoroughly  without  melting  ^^,  wlH  become  a  calx,  whidi  T  hive  more  than 
once  used  with  our  mereury  with  good  success.  It  is  true,  bolh  in  this  way  and 
in  that  (by  quartation,)  aquafortiSj  which  is  a  corrosive  liquor,  is  employed  to 
bring  the  gold  to  powder,  and  therefore  in  a  diffident  mind  some  suspicion  may 
arise,  that  the  incalescence  may  proceed  only  from  the  action  of  the  acid  parti- 
cles of  the  menstruum,  which  yet  adliering  to  the  corpuscles  of  the  gold  works 
upon  the  quicksilver,  as  aq\i;ifoitis  is  known  to  do  :  but,  to  omit  those  answers 
that  cannot  be  given  in  few  words,  after  1  iiave  lal^en  notice,  that,  if  the  eilect 
deffends  not  on  our  mercury  (as  prepared)  but  only  on  tlie  calx,  it  appears  not, 
why  this  should  not  grow  hot  with  common  mercury  as  well  as  with  ours;  I 

•  Thfit  is,  by  melting  tog'^tlisr  ooe.p«rt  of  fine  ^jol'i,  and  three  or  four  pnris  ef  cuppelL'd  silver, 
Mdlhen  putiiog  tUemass^  whereia  tlM  melaU  arc  mixed,  almost  per  mfeuna,  into  puniicd  aqu*- 
Actii,  wkicbdkMlvuig  the  silv«r  onljrr  kavti  the  gold  in  Ibe  fiMrm  of  a  fine  caUw^^rig.  [The  term 
ca^jrof  gold  is  here  improperly  tued;  tot  in  the  operation  ofpattii^  'vrithaqiiaibrtia,  thegdd  ia  leAiti 
iUteguliaettale.] 
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slial!  need  to  add,  for  the  rcmovnl  of  this  subtle  scniple,  no  more  than  this  plain 
experiment,  (which  I  twice  or  tljrice  made,)  namely,  that  taking  instead  of  a 
calx  of  gold«  a  competent  number  of  leaves  of  gold,  such  as  book-binders  and 
the  apothecaries  use,  this  gold  that  was  without  the  help  of  salts  reduced  by 
beating  to  a  suf^Lient  thinness  (insomuch  that  70  odd  leaves  did  not  weigh  a 
scKiple,)  I  found  (more  than  once)  u|X>n  putting  two  or  -three  times  the  weiglit 
of  our  mercury  to  them,  that  a  smart  heat  was  presently  produced  in  my  hand. 

Ohenratiotts  on  several  Passages  in  thela\t  two  Months  D  amactions,  relating  to 
some  unobserved  Qualities  of  the  Air  i  to  the  Mixing  and  Fermenting  0/ Liquors 

in  vacuo ;  to  the  Hlxtori/  of  Birds ;  the  Anatomy  of  the  Trunks  of  Vegetables ; 

Baroscopes,  &c.    ^T'  122,  p.  633.  ylnonj/mous. 

Corrosions  of  bodies,  especially  with  a  sensible  motion,  by  emitting  effluvia, 
which  may  also  be  springy  themselves,  if  saline,  may  further  bend  the  springy 
particles  of  tlic  air,  giving  it  a  greater  elasticity.  On  the  contrary,  ottier  cor- 
rosions not  so  emitting,  by  different  ways,  may  weaken  this  spring. 

In  the  first  experiment,  (in  a  lajte  paiier  by  Mr,  Boyle)  the  solution  may  ac-> 
quire  a  brown  colour  by  the  menstrunm's  imbibing  the  par!tc!es  of  copper  into 
itself,  which  would  alter  its  texture;  and  the  impeding  particles,  diversifying 
the  refractions  and  reflections,  may  modify  the  rays  of  light;  or,  as  it  is  in 
Mr.  Newton's  theoiy,  the  solution  may  be  qualified  only  to  admit  such  rays 
whose  degrees  of  refrangibility,  and  mixture  with  other  rays,  may  be  predis> 
posed  to  give  a  brown,  to  which  efilect  the  air  did  much  contribute. 

So  perhaps  in  the  second  experiment  the  delay  of  regaining  was  to  be  irO' 
puted  to  the  cold  or  moisture,  or  other  critical  circumstances  of  the  air,  having 
lessof  those  dissolving  particles  wliich  make  it  a  menstruum  on  tliase  bodies. 

Those  ingenious  Frenchmen,  excited  by  Mr.  Boyle,  the  glory  of  learning, 
as  well  as  of  our  nation,  having  given  us  an  attempt  of  mixing  and  fermenting 
liquors  in  vacuo,  do  prosecute  fermentation,  particularly  of  that  in  the  growth 
of  plants ;  how  it  may  be  impeded  or  promoted  by  the  absence  or  presence  of  the 
air. 

In  Uic  continuation  ol  January,  by  whicli  and  what  Mr.  Boyle  has  written, 
we  see  the  nature  of  the  air,  its  efiects  on  bodies  when  present  i  by  procuring 
its  absence.  Now  Sir  W.  Petty  can  no  more  complain  at  the  idle  employment 
of  wdghing  air;  for  the  doctrine  being  well  illustrated,  and  the  theory  esta* 

bhshed,  we  thus  descend  again  to  more  useful  and  grounded  experimrnts ;  as 
the  method  mentioned  by  my  Lord  Bacon,  to  proceed  from  experiments  to 
axioms  and  assertions;  from  these,  as  too  general,  to  particular  and  useful  ex- 
periments, which  before  we  could  not  do«  till  we  bad  cleansd  the  doctrine  from 
wide  and  extravagant  guesses. 


vot.  X.] 
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Hie  industrious  author  of  the  History  of  Birds  gives  me  occasion  to  wisii, 
that  some  other  would  undertake  that  of  other  crtatures,  as  minerals,  insects, 
fishes,  &c.  reducing  tiiem  to  iheir  classes  with  philosophical  observations,  use- 
ful to  illustrate  many  passages  in  expenmenta]  philosophy. 

By  the  Royal  Almanack  we  see  it  is  the  ingenuity  of  this  age,  that  being  freed 
from  the  slavish  opinion  of  the  government  of  the  planets,  they  cancel  their 
power  in  events,  and  show  their  opfrntion  nn  the  mn^^es  of  matter,  and  some 
pertdiar  sympathizing  bodies,  as  in  the  essay  of  hidden  qualities  ill  Jihe  air, 
which  is  the  true  end  and  perfection  of  astrology,  and  natural  magic. 

By  accurate  baroscopes  we  may  regain  that  knowledge  which  still  resides  in 
brutes,  and  which  we  forfeited  by  not  continuing  in  the  air,  as  they  do  for  the 
most  part,  and  by  intemperance  corrupting  the  crasis  of  our  senses.  I  remember 
that  Kircher,  in  h')s  description  of  China,  speaks  of  a  stone,  (how  true  I  know 
not)  which  being  made  into  a  human  shape,  by  nature  or  art,  by  cbaiige  of  co- 
lour prognosticates  fair  or  foul  weather. 

Some  Pneumatieat  Experments  on  Animals  in  the  /fir^pump.    By  M,  Huygens 

and  M.  Papin.*         122,  p.  542. 

We  included  in  the  vacuum  an  insect  which  resembles  a  beetle,  but  is  a  lit- 
tle larger;  and  when  it  seemed  dead,  on  giving  it  air  again,  it  soon^fter  reco- 
vered.   Putting  it  in  the  vacuum  again,  and  having  left  it  there  for  an  hour, 

we  rendmitted  the  air,  the  insect  required  ihrn  much  more  time  to  recover.  In- 
cluding It  the  third  tune,  and  having  left  a  there  two  dajs,  on  giving  it  air 
again  it  required  above  ten  hours  before  it  began  to  stir  again,  yet  it  recovered 
again  at  last ;  but  having  put  it  in  again  the  fourth  time,  and  left  it  there  eight 
days  it  never  recoveret!  more. 

Having  inclosed  a  butterfly,  on  readmilliiig  the  ak,  the  top  of  its  back,  which 
before  w  as  [inich  swelled,  shrunk  in  more  than  it  did  before,  and  the  insect 
never  recovered. 

Several  birds,  mice,  rats,  rabbits,  and  cats,  being  inclosed,  some  of  them 
recovered  by  quickly  giving  them  air  again,  before  the  engine  was  quite  ex- 
hausted i  but  none  of  them  revived  that  had  been  in  a  perfect  vacuum.  M. 
Guide  made  frequent  dissections  of  such  animals  thus  killed,  and  observed 
among  other  things,  that  their  lungs  fell  to  the  bottom  in  water.  And  he  says 
tliat  ih<&  soltdity  or  closeticss  ot  the  lungs  of  aniaials  that  die  ni  vacuo  is  owing 
to  the  blood,  which  is-  {propelled  into  the  lungs  by  the  vena-arteriosa,  so  strongly 

*  Compare  No^aod^S  of  thewTticts,  wlwre  roaoy  experiments  of  thiskiod,  made  bjMr 
boy\e,  are  recorded. 
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presses  ibe  bronchia  of  the  arterta  aspera,  that  it  expels  the  air  out  of  them,  and 
presses  their  sides  together.   But  it  appears  not  probable  that  the  blood  of  the 

vena  arteriosa  can  thus  compress  those  bronchia,  being  inclosed  in  its  vessels, 
which  hinder  it  from  compressing  others.  And  the  bronchia  being  harder  than 
the  arterial  vein,  they  will  compress  it  more  easily  than  be  compressed  bj|f^it. 
[t  is  tlierefurc  far  more  probable,  that  if  the  lungs  be  compressed,  that  compres- 
sion be  made  by  the  pleura,  which  may  be  swelled  within  the  breast,  as  the  skin 
is  swelled  without. 

But  it  is  not  necessary  that  the  lungs  be  compressed  in  vacuo>,  to  make  them 
subside  in  water.   For  we  have  often  put  pieces  of  lungs  and  whole  lungs  in 

the  vacuum,  nnd  t1iey  rempined  there  extremely  swelled  :  but  as  soon  as  the  air 
was  again  achnitled,  they  became  very  tlat  and  red,  and  sunk  to  the  bottom  in 
water.  Wiiich  siiows,  that  it  is  sufficient  for  getting  the  air  out  of  the  lungs, 
to  render  tliem  dose  and  red :  and  we  have  not  been  able  to  produce  this  ef- 
efivct  but  by  means  of  the  exhausting  engine.  For  we  have  left  lungs  a  whole 
night  between  two  plates,  with  a  great  weight  upon  them,  to  endeavour  to  ex- 
press the  air  out  of  them,  but  without  success:  and  those  lungs  still  floated  on 
the  water.  We  hrivc  also  tned  to  make  the  air  re-enter  into  the  lungs  after 
they  were  rendered  solid  in  the  engine,  which  was  very  easy ;  for  drawuig  them 
out  from  the  bottom  of  the  water,  and  blowing  into  the  aspera  arteria,  the 
lungs  swelled  again,  and  resumed  their  ordinary  colour,  and  floated  on  the 
water.   And  this  is  what  happens  to  the  lungs  of  infants  newly  bom« 

JPromiscuous  Expei  'menki  wiih  the  Air'Pump.    Bj  M.  Hu^geus  and  M.  Fapiii. 

N*  122,  p.  544. 

Putting  a  covered  receiver,  a  fourth  part  of  which  was  filled  with  water,  over 
the  flame  of  a  candle,  the  water  boiled  very  quickly,  yet  the  glass  was  not  much 

hented,  so  that  the  water  boiled  near  a  quarter  of  an  Iiour  with  a  great  ebulli- 
tion, and  the  glass  was  no  more  than  tepid.  After  it  was  removed  away  from 
the  iiame,  the  water  continued  a  great  while  boiUng,  aud  began  again  from 
time  to  time.  On  making  the  same  experiment  with  a  gauge,  all  the  bubbles 
that  issued  out  of  the  water  did  not  m^e  the  mercury  rise  sensibly. '  After- 
wards exposing  this  receiver  to  the  frust,  the  ice  which  was  formed  in  .it  tvas  not 
quite  free  from  bubbles,  though  tlic  water  had  boiled  in  the  vacuum,  which, 
one  would  think,  should  have  driven  out  all  the  air  :  yet  the  bubbles  were  there 
far  less  numerous  than  in  ice  made  of  ordinary  water.  The  quicksilver  was  not 
much  raised  in  the  gauge.  Afterwards  this  ice  was  melted,  and  the  water 
abroad  put  to  freeze  again,  still  without  taking  it  out  of  the  vacuum,  and  this 
second  time  it  was  much  freer  firom  bubbles. 


70L.  X.]  '  fHllOSOratCAt.  T1AN8ACTION3*  273 

•  After  this,  spirit  of  wine  wu  made  to  boil  in  vacuo  in  the  same  manner  aa 
the  water,  and  it  boiled  much  sooner;  and  it  made  the  mercuiy  rise  about  an 
inch  in  the  gauge.  '  After  taken  from  the  fire,  it  continaed  boiling;  and  even 
sinking  the  receiv^  into  cold  water,  it  boiled  much  more  strongly. 

Having  cnused  «ome  gunpowder  to  be  burnt  with  a  htirntng-  glass ;  we  were 
ruich  (surprised  to  see  that  it  burnt  grain  by  grain,  none  oi  the  grains  kindied 
firing  those  whidi  touched.  Another  time  when  the  sun  had  less  foix^c,  we 
could  not  at  all  kindle  the  powder,  but  made  it  only  boil  and  emit  store  of 
smoke.  We  putagaug^  in  the  same  recifnent,  by  means  whereof  we  observed 
that  all  that  smoke  procJuced  no  air  ;  for  the  quicksil^-er  did  not  ri^e  in  the  tube. 
TTils  smoke  falling  on  the  paste  board,  on  whtch  the  powder  was  put,  appeared 
yellow,  of  the  colour  of  brimstone.  Then  we  took  out  the  powder  that  re 
raained,  being  like  a  black  mass,  aud  having  put  it  upon  burning  coals,  it 
burned  like  aatt-petre ;  so  that  the  sulphur  was  almost  all  exhaled. 

Another  time  having  put  the  weight  of  12  or  15  grains  of  powder  in  a  glass 
(shaped  like  a  cupping  gl^ss,  cai>r'.Me  of  hold'ng-  11  ounces  of  water,  and  hav- 
ing set  fire  to  it,  the  powder  boiled  and  bmuked  as  usual.  Afttrward>  seeing 
that  the  grains  began  to  crack  very  near  one  alter  anotUer,  we  took  away  the 
burning  concave,  for  fear  all  should  be  kindled  together;  but  it  was  already  too 
late,  for  the  corns  continued  to  crack  longer  than  a  second  of  time,  and  at  last 
all  kindled,  though  there  was  then  nothing  left  to  beat  them  but  the  firewhidi 
they  had  kept  withiu  themsdves.  Itie  receiver  was  lifted  up  above  a  foot  high 
without  breaking. 

AnoUier  time  putting  the  weight  of  18  grains  of  powder  with  a  gauge  into 
a  receiver,  holding  seven  pounds  of  water,  and  firing  the  powder,  it  made  the 
quicksilver  rise  to  the  height  of  an  inch  and  an  half  in  tliegau^;  and  (  am 
very  well  assured  that  all  that  air  was  not  come  from  without;  for  that  part  of 
the  receiver  to  which  the  cover  is  applied  had  always  been  under  water. 

From  wliat  has  been  related  it  may  be  concluded,  that  there  is  a  filth  part  of 
air  in  gunpowder,  supposing,  as  other  experiments  show,  that  air  is  abotit 
1000  times  lighter  tlian  water.  Fbr,  in  this  experiment,  the  mercury  rose  to 
the  18th  part  of  the  height  where  the  air  commonly  sustains  it ;  and  conae* 
quently  the  weight  of  18  grains  of  powder  yielded  air  enough  to  fill  the  18th 
part  of  a  receiver  tiiat  contains  seven  pounds  of  w.aer.  Now  this  ]8th  part 
contains  4Q  drachms  of  water:  wherefore  the  air  that  lakes  up  an  equal  space 
being  1000  times  lighter  ^veighs  .^vW  *9  dradims,  which  is  more  than  three 
grains  and  a  half.  It  follows  therefore  that  the  weight  of  18  grains  of  powder, 
which  were  employed  in  the  experiment,  contained  more  than  three  and  a  half 
of  air,  which  is  about  the  fifth  part  of  1 8  grains. 

VOL.  ii.  N  M 
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It  may  also  be  calculated,  how  many  times  this  air  has  been  compressed  in 
the  powdtfr ;  but  this  calculation  is  more  uncertain  than  the  former,  because  wo 
kiio^v  not  whether  this  air  took  up  more  or  less  than  the  fifth  part  of  the  space 

which  ihc  powder  posiscssetl.  But  yet  it  is  certain,  that  thougli  it  had  even 
taken  t;f<  tl'ive-iuurtlis  ot"  the  wiiole  vootn  of  tlie  powder,  aad  that  the  14 
grams  oi  i!ie  other  matter  liail  taken  up  iio  more  than  the  one  remaining  fourth 
part,  still  this  air  would  have  been  compressed  about  300  times.  To  calculate 
this,  suppose  that  the  space  of  a  cubic  foot  can  huk)  only  72  pounds  of  gun- 
po\vdcr,  whicli  contain  inore  than  14  ponniU  of  air,  by  ihc  lorcgoing  c  ;ilci:Ius; 
which  quantity  of  air  is  therefore  found  incloseii  m  llie  tlirrc-lourtiis  ot"  a  cubic 
foot.  Now  this  space  usually  contains  but  about  six  drachms  of  air  i  wherefore 
to  make  it  hold  14  pounds  of  air,  which  is  near  300  times  six  drachms,  it  must 
needs  be  that  the  air  be  compressed  near  300  times. 

There  is  reason  to  believe,  that  this  compression  is  much  greater,  because  a 
cubic  foot  ean  hc^d  much  more  than  72  pounds  of  poA-der,  and  becanse  also 
that  liie  fifth  part  of  the  weight  must  not  in  appearance  possess  alone  ilie  three- 
fourths,  and  ail  the  rest  take  up  no  more  than  one*fourth  of  the  space  possessed 
by  all  the  powder. 

We  should  therefore  malte  no  difficulty  to  believe,  that  all  the  r  fleet  of  gun- 
powder comes  from  the  air  whicii  is  com  pref^sed  therein,  and  e^prcially  in  tire 
salt-petre ;  for  we  have  not  observed  that  brnnstone  yields  air.  Possibly  also 
we  may  find  in  time,  that  all  other  fulminations,  ebullitions,  and  fermentations, 
that  make  such  surprising  motions,  are  nothing  else  but  air  compressed  expand- 
ing itself.* 

An  Account  of  Two  Bo'J;s.    N""  122,  p. 

I.  Cours  d' Architecture,  enseign*5  dans  TAcademie  Royale  d'Architecture, 
Prenuere  Partie;  par  M.  Francois  Blond6l,-f-  de  i'Academie  Koyaledes  Sciences, 
fcc.  k  Paris,  l675,  in  fol. 

♦  W'lh  th(";e  very  coriotij  experimcnis  and  dec'uctioii  r.  nearly  agree  lho*c  of  Mr.  Robins,  re- 
corded  la  tht  PltilMapbicat  Traniactions  about  70  years  afict  ward}  and  oa  wbirh  he  iounded  iu$  ce> 
Idbrftted  tbeory  of  the  fcroe  of  fired  gunpowder ;  »  we aliali  hefcafter  bame  cccnion  to  notice  in  iM 

ptOff-r  place. 

i  Fiaacis  Blondel,  a  celebrated  matbematickin,  architect,  and  militaiy  eogiofer,  was  bora  at 
RtbcflDoad>  in  Ficardy,  l6l7.  Wbife  yet  bat  young,  he  wu  chosen  wgiut  pnMfeuor  of  roaiheinatici 

and  architecture  .ii  P.irls.  He-  enjoycJ  niaiiy  bii'inuiah'.e  i^nijiloynunus  m  tbt-  n  ivy  ,Tnd  nrrny  ;  svA 
wai  uttrottcd  with  tbe  maoagcment  of  several  uegociaiiona  with  foreiga  pcioces.  He  mi'ived  at  tiw 
dVgntiy  of  mareebiil  de  camp,  and  counaellor  of  Male,  and  had  tbe  honour  to  be  appointed  matbenu* 

lical  preceptor  lo  the  P-iupbin.     Elondel  was  a  nicinbtr  of  the  Roy^iJ  Academy  i  f  Si,  ;i-i-.cc5,  direcior 

ci  iba  Audemy  of  Architecture,  and  leclurex  to  ibo  Hoyal  Coliegei  ia,  aU  wlucb  utuatioaa  kt  svp- 

3 


In  this  first  psrt  of  ardiHectnre  are  explaioed  the  origin  and  princijiles  of  it 
and  the  practice  of  the  five  orders,  occording  to  the  doctrine  of  Vitruvias  and 
his  principal  followers,  with  the  doctrine  of  the  three  most  renowned  architects 

tbrtt;  hnve  written  among;  the  moderns,  viz.  Vignole,  Palladio,  and  Scamozzl. 

For  the  improveiticnt  of  this  art  the  king  of  France  has  instituted  an  aca- 
dmmy  at  Puris,  which  meets  weekly  to  confer  about  the  improvement  o^  that 
subject ;  teaching  the  moat  correct  rules  of  architecture^  and  so  lo  form  a  so* 
minaiy  of  young  architects,  to  be-encouniged  by  certain  prizes  for  such  as  shall 
excel,  who  are  to  be  sent  afterwards,  at  liis  majesty's  expeuce,  into  Italy,  tq. 
perfect  their  knowledge  antl  ski!!,  nr\(]  «o  to  be  made  rnpablp  to  sorve  him  in  the 
surveyor  his  buildings  all  over  his  kingdom.  And  because  liic  knowledge  of 
the  precepts  of  architecture  is  not  sufficient  by  itself  alone  to  make  an  arcbi- 
tect,  this  skill  supposing  many  other  accomplishments,  the  king  has  appointed, 
that  In  the  academy  should  be  taught  the  other  sciences  that  are  alKSolutely 
necessary  to  architects,  such  ns  geometry,  arithmetic,  the  meclianics,  hydrau> 
lies,  gnomonic?,  fortification,  peripective,  &c. 

This  first  part  being  merely  practical  as  to  the  five  orders,  the  author  has  al- 
together applied  himself  to  show,  with  great  plainness,  which  are  the  most 
correct  practices  to  be  used,  beginning  with  that  of  Vitrovius,  and  explaining 
him  by  the.  practice  of  his  best  interpreters  or  imitators,  such  as  Philander 
Daniel  Barbaro,  Serlio,  ATberti,  Sec. 

In  the  second  part  the  author  intends  more  fully  to  explain  what  been  but 
touched  on  in  this  first  part,  and  to  compare  the  sentiments  which  architects  have 
entertained  among  themselves  concerning  the  best  examples  of  the  ancients. 

If.  Remarks  upon  two  late  ingenious  Treatises :  the  one,  an  Essay  touching 
the  Gravitation  and  Non-gravitation  of  Fluid  Bodies  i  the  other.  Observations 
touchinof  (he  Torricellian  Evpenment,  so  far  they  may  concern  any  passages 
in  the  Encluridium  Metaphysicum ;  by  Dr.  Henry  More,  London,  1676,  in 
octavo. 

Instead  of  giving  an  account  of  this  tract,  the  reader  may  compare  with  it 
what  has  been  not  long  since  published  by  those  two  eminent  philosophers,  Mr. 
Boyle  and  Dr.  Wallis;  the  former  in  an  hydrostatical  discourse,  occasioned  by 

(lofteti  his  character  with  digniiy  and  applaiue.  He  vras  also  well  msed  ta  the  belict  letttei,  as  ap. 
pem  hy  the  comparison  b«  pnMUlicd  between  Pindur  and  Horace.  Bloiitlel  died  at  Paris  in  iOsO, 
being  the  ^l^th  jcir  of  l-is  ago.  His  chief  mathcni  iiicil  lyr  -i  j  v,  nrt? :  1.  C\>\\n  dTArctilicctore,  in 
lCi75 }  Resolation  det  Quatre  Frincipaak  FioUemcs  d'Aidiitcclure,  1676 ;  3. 1-RMoire  du  Cajen- 
drier  Romain,  l6Bi ;  4.  Court  do  MadiemMiquet,  KiSS ;  5.  L'Art  de  JttXet  de»  Bomtaet,  iSi^;  b*- 
a  new  nelhod  of  foitifying  places;  also  si  nie  ctber  sep  u^ie  works,  arivl  many  ingeniont  piecct 
intened  in  tbe  Memdln  of  ibo  Academy  of  Sciencrs,  parucuLtrlr  in  ibe  year  iCo'O*. 
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tlie  objections  of  this  learned  author  against  some  expncatioiu  of  new  expe- 
riments nuide  by  the  said  Mr.  Boyle;  which  was  printed  in  l<373>  among  some 
other  troclis,  viz.  new  experiments  touching  the  relation  betwixt  flame  and  tur  * 

of  the  positive  or  relative  levity  of  bodies  under  water ;  of  the  air's  sprinj^  on 
bodici  uii'l'/r  water,  &c.  The  iatter,  in  a  discourse  of  gravity  and  gravitation, 
grounUcil  on  txpcrimenlal  observations,  presented  to  the  Royal  Society,  prtut^ 
1675.  Th&it  j^kc^  being  well  considered,  and  the  doctrine  of  hydrostatics  welk 
understood  and  applied,  will  make  it  easy  to  judge  of  the  whole  controversy 
here  treated  of. 

END  OF  TOLUaCfi  TEN  OF  THE  OEXGINAL. 


Particular  Answer  of  Mr.  Isaac  Newton  to  M.  Limu's  ObjecHotu  to  his  Expe» 
rimetU  with  the  Prism,  printed  m  N»  121,  in  a  Letter  Jroln  (kunbridge,  Feb, 
29,1675-6.       123,  p.  556.  FoLXL 

Sir, — ^By  reading  Mr.  Linus's  letter,  whidi  yoa  showed  me  at  London^  I  te-^ 
tained  only  a  general  remembrance,  that  Mr.  Linus  denied  what  I  affirmed,  and 

so  could  late?)  say  nothing  in  particular  to  it ;  but  having  the  opportunity  to 
read  it  again  in  N**  I  21  Of  il;e  Trau?;actioi)s,  I  percene  he  \vi:>lic(.l  to  persuade 
you  that  ihe  information  you  gave  hira  about  the  experiinent  is  as  inconsistent 
with  my  printed  letters  as  with  experience^  and  therefore,  lest  any  who  has 
not  read  those  letters  sbourd  take  my  silence  in  this  point  as  an  acknowledgment, 
I  thought  it  not  atniss  lo  send  you  something  in  answer  to  this  also. 

He  tells  you  that,  "  Whereas  you  assure  him,  first^  that  the  experiment 
was  made  in  dear  (!ays  ;  secondly  ,  that  the  prism  was  placed  cTose  tu  the  hn]e, 
SO  that  the  right  had  no  routn  to  diverge ;  and  thirdly,,  tiiat  the  image  was  not 
parallel  but  transverse  to  the  axis  of  the  prism ;  if  these  assertions  be  compared 
with  my  relation  of  the  experiment  in  80,  it  will  evidently  a|jpear  thi-y  can- 
not be  admitted,  |s  being  directly  contrary  to  what  is  there  delivered."  His 
reasons  are  these  t 

First,  that  I  said,  "  the  eiic!s  of  the  long  image  seemed  semicircular,,  which, 
says  he,  never  happens  in  auy  of  the  three  case*  abovesaid."  But  this  is  not 
to  set  me  at  odds  with  myself,  but  with  the  experiment :  for  it  is  there  described 
to  happen  in  them  all ;  and  I  still  say,  it  does  happen  in  tbem.  Let  others  try 
the  experiment,  and  judge. 

Further  he  fays,  that  **  the  prism  is  placed  at  a  distance  from  the  hole  iw 
the  scheme  of  the  experiment  in  N''  84."  But,  what  if  it  were  so  there?  fnr 
l{9tat  is  the  scheme  of  a  demonstration,  not  of  the  experiment)  and  would  iiave 
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•ervcd  for  the  demonstration,  had  the  distance  been  pot  twenty  times  greater 
than  it  is.  In  the  schemes  .of  the  experiment  N"  80  and  N"  82,  it  is  repre- 
sented close,  and  dose  pnoiigh  in  the  scheme  83.  Bui  Mr.  Lhuts  thought 
111  lo  wink  at  these,  and  pUch  upon  ihe  scheme  of  a  demonstration,  and  such 
H  scheme  too  as  has  no  hole  at  all  repiesenled  iu  it.  For  the  scheme,  N*  84^ 
{Rg,  5.  pi.  9)  is  this;  in  which  the  rays  are  not  so  (ar  distant  from  one  another 
at  G  L,  but  that  the  whole,  had  I  expressed  it,  might  have  been  put  there,  and 
yet  have  comprehended  thein.  But  f  a  •  should  put  the  hole  at  x,  their  de- 
cussation, yet  "ill  it  not  be  nny  thing  to  his  purpose  •,  the  distance  x  G  or  x  L 
being  but  about  ludt'  tlie  breadth  of  a  side  of  the  prism  (|  AC),  which  I  con- 
cdve  is  not  the  ^Oth  part  of  the  distance  recjuisile  m  his  conjecture. 

3.  He  says,  that  "  more  might  be  said  out  of  my  relation  to  show  tliat  the 
image  was  not  transverse ;  for  if  it  had  been  transverse,  I  oould  not  have  been 
surprised,  as  I  said  I  was,  to  see  the  length  tliereof  so  much  exceed  the  breadth, 
it  being  a  thing  so  obvious  and  easy  to  be  ex;)Iicatt  d  by  the  ordinary  rules  of  re- 
fraction." But  on  the  contrary,  it  may  rather  be  said,  that  if  ihe  image  liad 
been  parallel,  i  could  not  have  been  surprised  to  see  the  length  thereof  so  tnuch 
exceed  the  breadth,  it  being  a  thing  so  extremely  obvious  as  not  to  need  any 
explication.  For  who  that  had  but  common  sense,  and  saw  the  whole  prism^ 
or  a  good  pert  of  it,  illuminated,  could  not  expect  the  light  should  have  the 
same  long  figure  upon  the  wall  that  it  had  when  it  carae  out  of  the  pnsm  ?  Mr. 
Linus,  therefore,  whik  he  would  strengUien  his  argument  by  Feprej^entnig;  me 
well  skilled  in  optics,  does  but  overthrow  it.  But  whereas,  he  says^  I  could 
not  have  been  surprised  at  the  length,  had  the  image  been  parallel,  it  being  a 
thing  so  obvious  and  easy  to  be  explicated  by  the  ordinary  rules  of  refraction 
let  any  man  take  the  experiment  entire  as  I  have  there  delivered  it,  that  is, 
with  this  cwidition,  that  the  refractions  on  both  sides  the  prism  were  eqna!,  and 
try  if  he  can  reconcile  it  with  ihe  ordmary  rules  of  refraction.  On  the  contrary, 
he  may  find  the  itnposiiibility  of  such  a  recoodliation  demonstrated  in  my  an« 
swer  to  P.  Panlies,  64. 

In  the  last  place  he  objectst  that  my  saying  in  N**  80,  "  that  the  incident  re^ 
iiractions  were,  in  the  experiment,  equal  to  the  emergent,"  proves  again,  that 
the  lone;  imac^e  wa^  parallel.  .\nd  yet  that  very  saymg  is  a  stifficient  argument 
thatl  meant  the  contrary,  because  it  becomes  wholly  impertinent,  if  applied  to 
a  parallel  image ;  but  in  the  other  case  is  a  very  necessary  circumstance,  VVh.it 
is  added,  therefore,  of  P.  Pavdies,  might  have  been  spared,  especially  since  that 
learned  person  understood  ray  discourse  to.  be  meant  of  a  tcansverse  image,  and 
acquiesced  in  my  answers. 

This  wt  answer  ta  Mr.  Linvts's  letter:  and  now,  to  take  away  the  like  suspicions 
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from  hU  friend},  if  my  declaration  of  my  meaning  satisfy  not,  I  shall  note  some 
•further  passages  in  my  letter,  whereby  they  may  see  how  I  was  to  to  be  under- 
stood from  tiie  I'^ginning,  as  to  the  aforesaid  three  circumstances. 

For  the  day ;  I  express  every  where  that  the  e\[)eiimeuL  was  tried  iit  the  .sun's 
light,  and  in  N**  80*  that  the  brcaddi  of  the  image  by  measure  auswered  to  ilie 
8un*s  diameter ;  but  because  it  is  pretended,  I  was  imposed  upon,  I  would  ask 
what  the  experiment  as  it  is  adt'ancod  to  that  which  I  called  the  experimentum 
crucis,  can  have  to  do  with  a  cloudy  day  ?  for  if  the  experimentum  crucis,  which 
16  thr»t  which  I  depend  on,  can  have  nothln":  to  do  with  a  cloudy  day,  then  is  it 
to  110  purpose  to  talK.  of  a  cloudy  day  in  the  first  experiment,  whidi  doe*  but 
lead  on  to  that,  fiut  if  this  satisfy  not,  let  the  Transactions,  83,  be  con- 
sulted ;  for  there  I  tell  you  how,  by  applying  a  lens  to  the  prism,  the  straight 
edges  of  tlie  oblong  image  became  more  distinct  than  they  would  have  been 
without  the  leas;  a  circumstance  whjch  cannot  happen  in  Mr.  Linus's  case  of 
a  bright  cloud. 

For  tiie  position  of  the  prtsm  ;  I  tell  you,  N**  8a,  that  it  was  placed  at  the 
sun's  entrance  into  the  chamber,  and  I  directed  to  make  a:  hole  in  the  shutter . 
and  there  place  the  prism,  and  in  the  next  page  I  say  agiun,  that  the  prism  ABC 
h  to  be  set  dose  by  the  hole  F  of  the  window  K  G ;  and  accordingly  represent 

it  close  in  the  ligure.  Also  in  another  page  I  ted!  you,  thnt  the  distance  of  the 
jni.ioe  tVoni  t}ie  hole  or  pnsm  wns  22  tcel ;  whicii  is  as  much  as  to  say,  that  the 
prism,  suppose  that  side  of  it  Dext  the  hole,  was  as  far  from  the  image  as  the 
hole  itself  was,  and  oonsequeutly  that  the  prism  and  hole  were  contiguous* 
Also  in  the  next  page,  where  instead  of  a  windmv  shutter  I  made  use  of  a  hole  in 
a  loose  board,  I  tell  you  expressly,  that  I  placed  the  board  dose  behind  the  prism* 
All  these  passapres  are  in  iny  very  first  letter  about  colour?,  and  who  therefore 
would  wnagine  that  any  one  thiit  had  read  that  letter,  should  so  much  as  suiNpect 
that  1  placed  the  prism,  1  say  not  at  8o  great  a  distance  as  Mr.  Linus  supposes, 
but  at  any  distance  worth  considering. 

Lastly,  for  the  position  of  the  image,  It  is  represented  transverse  to  the  axis 
of  the  prism  in  the  figures  80,  83,  and  65.  And  in  88,  where  I 
made  use  of  two  cross  prisms,  T  tell  you  expressly,  that  the  image  was  cross  to 
both  of  them,  at  an  aiigle  of  45  degrees.  The  calculations  also,  80,  are  not 
to  be  understood  without  supposing  the  image  cross.  Nor  are  my  notions  about 
different  refrangibility  otherwise  intelligible  $  for,  in  Mr.  Unus's  supposition, 
the  rays  that  go  to  the  two  ends  of  the  image  are  equally  refracted.  So  for 
colours;  the  red,  acconling  to  my  description,  faHt.  at  one  end  of  the  image,  and 
the  blue  at  the  other ;  which  cannot  happen  but  in  a  transverse  image.  The 
same  pobiiiou  k  a\w  demonstrable  from  what  I  said  in  N""  ao,  about  tucuiog  the 
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long  image  into  a  round  one,  by  the  oontrarjr  refraction  of  a  second  prism^ 
furtlier  explained  in  N**  83.  ■  For  this  is  not  to  be  done  in  Mr.  Linus's  surmise 
of  a  parallel  image,  and  theiwfore  had  Mr.  Linus  considered  it,  he  could  never 
have  run  into  that  surmise. 

This  r  suppose  is  cnoiin^h  to  manifest  the  three  parliailara;  any  one  of  which 
being  evidenced,  is  sutiicient  to  take  a«ray  the  scruple.  And  therefore  Mr. 
Linns's  friends  need  not  fear  but  that  the  further  directions  I  sent  them  lately 
for  trying  the  experiment,  arc  the  same  with  those  I  have  followed  from  the 
beginning;  nor  trouble  tli<  tn^elm  about  any  thing  but  to  try  the  experiment 
right.  But  ypt,  because  Mr,  Gascoin  has  been  plea!?«*H  to  insintiato  hi<  suipJcion, 
that  I  da  differ  from  liinis-lf  in  those  directions,  I  shall  not  scru(*tc  here  to  re- 
duce them  into  particulars,  and  show  where  each  particular  is  to  be  found. 

1.  Then  he  is  to  get  a  prism  with  an  angle  about  6o  or  65  degrees,  N°  80. 
If  the  angle  be  about  63  degrees,  as  that  was  which  I  made  use  of,  N**  80,  he 
will  find  all  tirings  succeed  exactly  as  I  described  them  there.  But  if  it  be  larger 
or  less,  a«!  30,  4r»,  50.  or  70  degrees,  the  refraction  will  be  accordingly  larger  or 
less,  and  consttjuemly  the  image  longer  or  shorter.  If  his  prism  be  pretty 
nearly  equilateral,  such  as  I  suppose  are  usually  sold  in  other  places  as  well  as  in 
England,  he  may  make  use  of  the  laigest  angle.  But  he  must  be  sure  to  plaoe 
the  prism  so,  that  the  refraction  be  made  by  the  two  planes  which  comprehend 
this  angle.  I  could  almost  suspect,  by  considering  some  circumstances  in  Mr. 
Linus's  letter,  that  his  error  wr?s  in  this  point,  lie  expecting  the  image  should 
become  as  long  by  a  little  refraction  as  by  a  great  one;  whicl)  yet  being  too 
gross  an  error  to  be  suspect^  of  any  optician,  I  say  nothing  of  it,  but  only  hint 
this  to  Mr.  Gaacoiq,  that  he  may  examine  all  things* 

2.  Having  such  a  prism,  he  must  place  it  so,  that  its  axis  be  perpendicular  to 
the  rays  84.  A  little  error  in  this  point  makes  no  sensible  variation  of  the 
cfiect 

3.  The  prism  must  be  so  placed,  that  the  refractions  on  both  skJes  be  e(]iial, 
N°  80 :  which,  how  it  was  to  be  r^Uly  done  by  turiung  it  about  its  axis,  and 
staying  it  when  you  see  the  imi^ rest  between  two  contrary  motions,  as  I  ex- 
plained in  my  late  descriptions,  so  I  hinted  before,  do.  If  there  shouU  be  a 
little  error  in  this  point  also,  it  can  do  no  hurt. 

4.  The  diamt-ter  of  the  hole  I  put  4  of  an  inch,  N°  80,  and  placed  the  pri-^m 
close  to  it,  even  so  close  as  to  be  contiguofis,  60.  But  yet  there  n<?cris  no 
curiosity  in  these  circumstances.  The  hole  may  be  of  any  other  size,  and 
the  prism  at  a  distance  from  the  bol^  provided  tlungs  be  so  ordered^  that  the 
light  appear  of  a  round  form,  if  intercepted  perpendicularly  at  its  coming  out  of 
the  prism.  Nor  needs  there  any  curiosity  in  the  day.  The  clearer  it  is  the  better; 


380  VHILOSQUIICAL  TJtAMSACTIONf*  [aVNO  I67O. 

but  if  it  be  a  lUtle  cloady,  that  cannot  much  prcjodice  the  experiment,  so  the 

SUM  do  but.  fthine  distinctly  through  the  cloud. 

These  things  bein<^  thiis  ordered,  if  iluj  refracted  light  fait  perpendicularly  on 
a  wall  or  paper  at  iO  tlet  or  more  tVoiii  tiie  pnsm,  it  will  apjwar  in  an  oblong; 
form,  cross  to  the  axis  of  tlie  pri«iu,  red  at  one  «nd,  and  violet  at  the  other ; 
the  length  five  times  the  breadth,  more  or  less  aooording  to  the  quantity  of  the 
refraction;  ttie  sides,  straight  lines,  parallel  to  each  other;  and  the  ends  ooa« 
fused,  but  yet  seeming  semicircular. 

I  hope  therefore,  Mr.  Linus'*?  friend';  will  not  entertain  themselves  any  further 
about  incongruous  surtuises,  but  try  the  expeninent  as  Mr.  Gascoin  has  pro- 
mised. And  then,  since  Mr.  Gascom  teils  you,  That  "  tlie  experiment  b«tng 
of  itself  extraordinary  and  surprising,  and  besides  ushering  in  new  principles  into 
optics,  quite  contrary  to  the  common  and  recdved,  it  will  be  hard  to  persuade 
it  as  a  truth,  till  it  be  made  so  visible  to  all  as  it  were  a  shame  to  deny  it :"  if  he 
C'^teem  it  so  extraordinary,  he  may  have  the  privilege  of  inaking  it  so  visible  to 
all,  thai  it  will  be  a  shame  to  deny  ii.  For  I  dare  say,  atler  ins  testimony  no- 
body else  will  scruple  it.  And  1  make  uo  tjuestion  but  he  will  hit  of  it,  it  being 
so  plain  and  easy  that  I  am  \'ery  much  at  a  loss  to  imagine  what  way  Mr.  Linns 
took  to  miss. 

Extract  i>f  three  Letters  frrm  Sig.  Qusini,  on  his  Observations  of  the  Lunar 
Eclipse  of  £ffC.2\,  1675,  and  Remarhx  on  Mr.  Flnmsteeffs  AccourU  of  the 
itime.    N*  123,  pp.  56l,  5()3,  5()1,    Translated  from  the  Latin, 

In  this  eclipse,  two  of  the  principal  circumstances  we  have  determined  exactly, 
viz.  the  middle  time  of  the  eclipse  and  its  magnitude.  The  middle  is  deduced 
not  only  from  a  comparison  of  the  beginning  and  end,  but  also  of  two  ei^ual 
phases,  which  are  very  easily  determined,  viz.  when  the  distance  of  the  horns 
was  equal  to  the  semidiamcter  of  the  moon,  taken  before  the  eclipse,  being  15' 
18'.  That  is,  when  the  Jbeginning  of  the  eclipse  was  estimated  at  2*^  24"' 35* 
after  midnight. 

End  of  the  total  darknes?,  a  like  penumbra  bdng  left  as  was  in     b.  m. 


deterniiir.ng  thtt  beginning  ♦.,»•  4  15  25 

Duration  of  the  whole  eclipse  comes  out   |  50  50 

The  semiduration  therefore   o  55  25 

And  the  middle  of  the  eclipse   3  20  O 

A  6th  part  of  the  drcumference  is  cut  off   2  38  5 

And,  again,  eivl  of  total  obscuration   4  2  25 

Tlic  iMertui  or  duration   i  24  20 
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h,  on.  s. 

It»half»....                                                            o  Ai  10 

Hence  the  middle  of  the  eclipse                                             3  ao  15 


i^reeing  wkh  the  former  ck'termination  to  the  quarler  of  a  minute. 

We  agree  exactly?  with  Mr.  Flanasltfed,  in  the  biiuation  of  tlie  shadow^  and  itji 
the  magnitudeofthe'eclipse,  J'or  it  is  observed  by  both  of  us,  thajt  the  shaHov 
never  went  beyond  Porphyrites,  though  it  was  deeply  immersed  in  tl)e  penum«> 
hra.  Next  to  Porphyrites  is  a  small  whitish  mountain,  which  we  then  called 
the  Companion  of  Ari>tarchus,  borausc  it  i<!  5cnrcely  distant  by  its  own  diameter 
from  Porphvrifes.  That  little  moantuiti  whs  immersed  in  the  shadow  at  2*'  51** 
I6»;  and  it  emerged  at  3*^*"  '26»;  aud  all  thfi  time  between  it  was  in  the  slmdoviii 
next  to  Porphyrites.  We  both  of  us  obsen'ed  also,  that  in  the  height  of  the 
eclipse  the  shadow  nearly  nached  to  Corsica;  yet  was  never  covered  by  it,  • 
small  interval  being  left;  the  distance  of  which  limit  being  taken  yVoin  the 
nearest  limb  of  the  moon,  was  8'  17";  whereas  Mr.  F!am?teer!  found  the  dis- 
tance of  tlic  island  itself  a  little  farther  from  the  same  hmb,  being  $'  SQ".  We 
ako  observed  the  island,  or  lather  peiunaula,  Macra  to  be  a  long  time  adjacent 
to  hdth.  the'ritadowsi  We  noticed  that  this  began  at  3*^  28"!  15*,  and  that  it 
continued  4t  the  same  distanoe  for  a  quarter  of  an  hour, 

ji  T*:awtt     the  Mcon  fflioi-t  Jupner^  Feb.  28^  l67|-.  Old  Si^lci  in  t-ke  Morn^n^ 
;  oh«rvfd  4U  Grfenmch.    By  Mr,  ^amsteed.   N°  J123>  j).  569. 

Cornet  time  dr  Clock.  '  Dislaocesaod  Altitodei.' 

4  20    15. . . .  Jupitei^s  distance  from  the  moon's  brigt^  limb. , . . « «  .gf 

4    47     0.. ..  The  moon'fe  diameter  taken  ..  ,i .... ,                      31  30 

4    4Q    80. ..  .Jupiter  fiom  the  neiuest  cusp                                  26  28 

4   ^    15*  •  • .  Japiter  had  passed  over  a  xight  line  drawn  through 
'4he  cusps,  by  a  10th  part  of  the  ^tMuoe,  or  aboat 
S',  as  conjectured  by  the  eye  through  the  tubie.  . 

4  -56     <l.*..Iopiter  from,  the  cusp  «....;....  .v..  ...  87  S3 

5  115....  From  a  rig4it  line  through  the  OU^  ..•.>....               7  59 

5      3    30. From  the  cusp  *.•..'...'...,  ;.  28 

i5     7    25. . . .  From  the  right  line  , ...                   .» l  9 .  5a 

B    to   50.' .' 1 '.  Front 'the  came.  .<*..•...«.,....  i  .«<  t-....^.  .11^  55 

5  15   50.. ^.FrOiTk (he-cusp..  :...»..-                       $0  29 

6  21  '  20. . . .  From  (he  fiirther  tirob,  dubiooa.  w                     ,6%  vi 

5    16     0. .  . .  From  the  nearest  cusp  ......*,-.  J i .  .  >33  o 

5    31    25. . . .  From  the  right  line  through  the  cusps. . . . .  k  -(2d  .  ..p 
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Correct  time  ef  Clock.  Dwiancei  and  Altitude!. 

3^ni   0*.  .From  the  cusp   36-  15" 

5    41    10. .  The  moon's  altitude  being  104.",  the  diameter  about  ...  31  63 

5    48    SO. .  Diff.  (raliifuHp  of  Jnpiter  and  the  moon's  lower  limb  .. .  ^3  ] 

5  *>'l    40.  .  ^^^\)^\.^1r  \Tom  the  nearc-s!;  cusp   41  40 

6  9    40. .  From  tiie  cusp,  dubious  ,  47  2^ 

An  Account  of  Books,        133,  p.  567* 

I,  'Afx'f^^^'f  T«  X>js%«»7('«  Y«tf«|K/Tif()  x«i  KwXh  MtTfiwic  :  Evr«xi« 'ArxoXuviTK 

A^Th  ^.7Tt>;j.v^-j.7.y  &c.  Cum  Versione  et  Notis  Job.  Wallis,  SS.  Th.  Docl.  Geo- 
rretrise  Pi  olessoris  Saviliani.  Oxoiui  c  Theatro  Sheldoniaao^  lS7^» 

1  hough  this  tract  of  Archimedes's  Arenarius  has  been  formerly  twice  printed 
in  Greek,  and  thrice  in  Latin,  yet  the  learned  Dr.  Wallis  saw  reason  for  pub- 
lishing another  edition;  presenting  us  with  many  emendations  in  the  original, 
and  with  a  new  version  in  Tntin,  also  lulcllnfr  some  short  explanatory  strictures. 
Indeed  the  book  ^remcd  to  deserve  these  pains,  being  not  only  ;in  elegant  and 
acute  piece,  worthy  ot  Archimedes,  but  also  an  excelieiit  aionutnent  preserving 
both  a  piece  of  remote  aiuu|Liuy,  as  is  that  of  the  hypothesis  of  Aristarchua 
Samius  revived  by  Ccpemicas,  and  that  of  the  Doric  dialect  in  prose.  Be* 
sides,  it  exhibits  the  foundation  laid  of  the  art  of  numbering,  or  rather  noting 
of  numbers,  now  m  use  ar!ione;st  ns,  with  Sar!»cenTC  or  rathfr  Indian  cypfters. 
And  it  acconunod.ites  those  numbers  a,  ;3,  y,  <J,  i,  he.  not  onJy  to  numbers  pro- 
portional in  a  decuple  ratio  j  but  also  to  any  oth^s,  in  any  ratio  \a;hateyer,  that 
are  hi  a  continual  proportion  from  the  unit ;  and  they  are  the  same  will^  ]ivhat 
is  commonly  called  unit,  root,  quadrat,  cube,  biquadi^t,  viz, 

.«     P     y     ^     f     ^     n,    &C.  . 
1     a  an  a'  a'   a''   a'',  &c. 
This  booic  exhibits  a  number  exceeding  that  which  is  fqual  to  .the  tiumber  of 
the  sand,  capable  to  fill  up^  not  only  the  whole  earth  and  -^  cavities,  bat  also 
the  whole  world.  ' 

To  this  tract  of  the  number  of  the  .aand,  is  added  that  otbfK  .of:  the.  same 

ArchunecU's,  touching  the  dimension  of  a  circle,  because  it  is  several  times 
quoted  in  tin^  tiwmer,  as  ihe  foundation. oi  hijs. calculus  ;  nor  did  it  vyant  emenda- 
^n.  To  it  m  aruiexed  Eutogius's.  skQtt  commentary  on  the  said  dimefision, 
which  tehibita.  a.- specimen  of  tbe.form.  and.  manner,  wherein  the  later  Gi;eelc{^ 
used  to  write  their  x:omments  on  the  more,  andent  authors  i  and  It  shows  also 
how  laborious  it  was  to  luake  multiplications,  divisions,  and  extractions  of  roots 
before  the  use  of  the  Indian. i^phejrs  wv  iofroduoed,  aa  well  as  in  what  manner 
they  were  perfooue^-  . .  > 
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II.  Observationes  Medicx  circa  Morbonim  Aotitorum  Historiam  et  Cura- 

tionem  ;  Atith.  Thoma  Sydenham,  M.  D.  Fjond,  in  8vo. 

Sydenham's  works  are,  or  ought  to  be,  in  the  library  of  every  physician. 

III.  De  Coiiseiiiiu  Vet.  el  Novae  PhUosophiae  Libri  iV,  8eu  Promotae  per  Es- 
perimenta  Pfaitosophias  Pars  Prima:  Authore  J.  B.  Da  Hamel,  P.  S.  L.  et  Regtas 
Sdentiarum  Academiae  k  Secretis,  in  l2mo. 

In  this  second  and  considerably  augmented  edition  the  learned  author  per> 
forms  four  things  in  so  many  books. 

In  the  llrst,  he  gives  an  account  of  the  principles  of  the  Platonic  philosophy, 
and  shows  the  difference  between  it  and  the  Peripatetic;  delivering-  in  the  same 
the  natural  theology  of  the  Plalouiats,  and  discoursing,  from  their  principles,  of 
the  existence  of  God,  and  his  providence  and  concourse ;  then  of  the  ongin  as 
,  well  as  the  spirit  of  the  world^n  the  second  book  he  explains,  firet  the  prin- 
ciples of  Aristotle,  treating  at  bige  of  the  nature  and  origin  of  forms.  Next, 
he  treats  of  the  Epicurean  philosophy,  as  less  difficult  and  more  obvious;  dis. 
coursing  of  atoms,  their  nature  and  figures  of  continuity,  and  the  manner  of 
the  cohesion  of  atoms,  as  also  of  vacuity,  &c.-^  rhirdly,  he  explains  the  Car- 
tesian principles;  where  he  has  first  a  long  discourse  about  the  nature  of  a 
physical  body,  endeavouring  to  evince,  that  the  essence  of  it  consists  not  in 
three  dimensions,  and  to  show  that  the  idea  of  these  (than  which  Descartes 
contends  we  can  have  no  otVier  of  a  body,)  is  the  idea  only  of  a  mathematical, 
not  a  physical  body.   Secondly,  he  treats  largely  of  the  nature  and  law  of  mo- 
tion.   Thirdly,  of  the  elastic  motion,  with  its  causes,  nnd  the  manner  in  which 
it  is  communicated. — In  the  third  book  he  treats  amply  of  the  four  elements, 
commonly  so  called,  hre,  air,  water,  and  eartli;  where  occur  many  consider- 
able observations  concerning  fire  and  air.   The  Epicurean  notion  of  lire  is  iiere 
explained,  as  well  as  the  Cartesian,  and  those  particulars  discussed,  that  seem  dif. 
ficult  in  the  latter.   There  are  also  recited  many  phaenomena  of  flame,  and  the 
latent  fire  in  lime  and  other  bodies  ingeniously  discoursed  oft  also,  what  is  the 
nature  and  use  of  the  air,  what  the  nature  of  the  ffither,  \vith  the  many  expen* 
menls  about  the  spring  of  the  air,  made  in  the  Machiua  BoylK;na,  in  Englnnd 
and  elsewhere,  &c. — In  the  fourth  are  explained  the  principles  of  chemistry,  liie 
mixture  and  dissolution  of  bodies,  fermentation,  &c.   This  also  is  full  of  new 
experiments  and  observations,  made  her«,  in  France,  and  other  countries. 

IV.  Of  Education,  especially  of  Young  Gentlemen,  in  two  parts,  the  second 
impression  with  Additions ;  Printed  at  the  Theatre,  Oxon.  8vo. 

That  learned  kniglit  Sir  Henry  Wotton,  did  long  since,  at  the  end  of  hi» 
Elements  of  Architecture,  promise,  as  devoted  to  the  st-rrice  of  his  coontrj',  a 
philosophical  survey  of  education,  whicli  is  indeed,  says  he,  a  second  building 
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or  repairing  of  natura,  and  a  kind  of  moral  architecture.  This  he  promiBed 
An.  i0l4  ;  aiul  he  made  many  essays,  and  began  some  diaptara;  but  could 
never  bring  his  design  to  so  much  perfection,  ns  could  give  satisfaction  to  his 
own  mind  and  intentions.  In  this  our  nutiior,  who  is  ))le:ised  to  conccfi!  his 
name,  is  leiT  fLill  and  punctual,  wjtii  instructions  proper  lor  ail  comiiljons  of 
human  life,  particularly  for  the  generous :  having  reduced  the  best  of  ancient 
and  modern  advisos  into  a  compact  method,  and  mixed  it  with  a  very  great  va- 
riety of  his  own  seasonable  suggestions. 

V.  Bathonicnsium  ft  Aquiso-nnensinm  Thermarum  Coroparatio,  variisAd* 
junrti?  illnstrntfi,     l{.  P.  I. Mini.  10;6,  8VO. 

A  treatise  on  tiie  iiaiii  and  Aix  ta  Ctiaptille  mineral  waters. 

VI.  Vinetiiin  Britanntcum,  or  a  Ti%atise  of  Cider,  and  such  other  Wioes  and 
Drinks,  as  are  extracted  from  all  manner  of  Pmits  growing  in< this  Kingdom; 
with  the  Method  of  Propagating  all  sorts  of  Vin6us  Fruit  Trees.  And  a  TDe- 
scriplion  of  a  New-invented  Engine  or  Mill,  for  the  more  expeditions  and  better 
Making  of  Cider.  Also  the  Method  of  making  Metheglin  and  Birch  Wiae; 
with  Copper-plates.   By  J.  W.  Gentleman,  in  «vo. 

This  is  done  hy  the  worthy  author  of  Systema  Agriouhurss  in  foKo«  and  is 
esteemed  an  ingenious  and  useful  work. 

Observations  made  during  Travels  from  Fimice,  ihrough  Islriaf  Dalmatian  Greece, 
and  the  jirchipelogo,  to  Smyrna,   By  Mr.  Francis  Ferwn,   JJ*  J  24,  p.  575. 

In  Istria  we  saw  Pola,  an  ancient  republic  There  remasns  yet  an  aoipbi* 
theatre  entire :  it  is  of  two  orders  of  Tuscan  pillats,  iplaoed  one  over  anot})er^ 
and  the" lower  pillars  stand  on  pedestals,  which  is  not  ordinary ;  for  commonly 

they  have  nolhinsr  hut  their  bases  to  support  them.  There  are  besides  a  tem- 
ple dedicated  to  ]ionie  and  Augustus,  a  triumphal  arch  built  by  a  lady  of  the 
&mily  of  the  Scrgii,  in  honour  of  some  of  her  kindred,  who  commanded  in 
these  countries ;  besides  several  inscriptions  and  ancient  monuments  in  divers 

parts  of  the'tOWD. 

In  D.i'matla  I  saw  Zahara,  nnricntly  called  Jadrra,  which  is  now  the  metro- 
polis of  tlie  country.  It.  is  now  very  well  fortifind,  Ijcinc:  encnmpassed  on  liiree 
sides  will)  the  sea,  and  that  part  which  is  toward  the  land  well  dclended  by 

the  contrivances  of  art,  having  a  castle  and  a  rampart  of  very  lofty  bastions 
to  guard  it.  Here  are  several  ancient  inscriptions.  What  is  most  worth  seeing 
in  Dalmati.1,  is  Spaktro;  where  is  Dtoclesian's  palace,  a  vast  and  stupendous 
fabrir,  wliere  he  re'^ided,  ^vhpn  he  retreated  from  err)]»ire.  Tt  is  ms  larg-e  as  the 
whole  town  ;  which  itulfcd  is  built  out  of  its  ruin';-,  and  Iron)  wtucii  it  is  said  to 
iake  its  naine.  The  building  li>  massive ;  within  it  id  an  entire  temple  of  Jupiter, 
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of  $  sides,  v,  hh  noble  porphyry  pUhrg,  $nd  admirable  pcH-nic^s.  Before  it  is  a 
court,  adorned  v-ilh  Egyptian  piHars  of  that  stone  called  pyropoicilos,  and  under 
it  a  U'liiple,  now  deduiattd  to  St.  Luda ;  and  in  the  tov.n  several  fragments  of 
antiquity,  with  inscriptions  and  other  things,  worth  observing. 

Four  fniles  from  Spalatro  lies  S^lona,  which  shows  the  ruins  of  a  large  town. 
About  as  much  farther  from  Salona  stands  CWssa,  on  a  rooky  hill,  an  eminent 
ibrtrces  of  the  Venetians,  which  is  here  the  frontier  against  the  Turks.  At 
Lesina  there  is  nothing  remarkable ;  only  that  Biondi,  who  wrote  our  English 
history,  was  a  nalivc  of  it.  Trau  is  ancient,  ami  shows  good  signs  of  its  being 
iio.  Were  I  spoke  with  Doctor  Stasiieo,  who  published  the  fragment  nf  Petro- 
nius  Arbiter;  the  manuscript  of  which  I  saw.  Passing  the  gulf  of  Budua,  I 
saw  the  mountains  of  Antivari,  the  pkin  of  Durazzo  and  Apollonia,  and  caine 
.to  Sassino  a  small  island,  from  whence  we  could  see  the  tpwn  of  Valona,  and 
the  mnuntains  Acroceraunia,  now  cnlled  the  mountains  of  Chim£era.—>I  staid  a 
fortnight  .It  Corfu,  and  h.id  twrjc  to  view  a!!  that  was  considerable  in  the  island 
particularly  the  gardens  of  AIcujqjus,  or  the  place  where  they  are  supposed  to 
have  been,  now  called  Chrysida ;  a  most  delicious  situation  :  also  ilie  ancieut 
port,  now  called  Necrothelaaaa,  «nd  several  foundations  of  ancient  fabrics.  In 
.Zante.I  saw  but  few  antiquities.  What  is  modem  is  very  flourishing,  and  the 
island  rich  and  plentiful. 

From  Zante  I  went  to  Patras,  a  town  in  Arhai:i,  of  good  note  among  the 
ancients.  Near  it  is  a  great  mountain,  mentioned  in  Hon^ier  by  the  name  of 
Petra  Olenia.  In  the  town  are  several  massive  ruins,  and  amont^  thcni  the  re- 
mains of  a  large'church,  dedicated  to  St.  Andrea,  who,  they  say,  \vas  martyred 
there.  The  plain  about  it  is  very  fruitful,  full  of  springs  and  rivulets;  finely 
-wooded  with  olive-trees,  cypresses,  orange  and  lemon-trees.  The  citrons  here 
are  cmmied  the  best  in  the  Turkish  empire,  and  are  sent  as  presents  to  Con- 
stantinople.   Indeed  all  their  fruits  ore  in  very  good  esteem. 

In  Athens  I  spent  two  months.  Next  to  Rome,  I  judge  it  the  mo!5t  worthy 
to  be  seen  for  auli<iuities.  Tlie  temple  of  Minerva  is  as  entire  a$  the  rotunda. 
I  Was  three  times  in  it,  and  took  all  the  dimendons,  with  what  exactness 
I  ooukl;  but  it  is  difficult,  because  the  castle  of  Athens,  in  which  it  stands, 
is  a  garrison,  and  the  Turks  ;uc  jealous,  and  brutishly  barbarous,  if  they 
perceive  that  any  one  measures  it.  The  length  of  the  Cella,  or  body  of  the 
temple  without  side,  is  168  English  feet,  the  breadth  7  J.  The  portico  of  the 
Doric  order,  which  runs  l  ound  it,  has  eight  pillars  m  front,  ni,d  17  on  the  sides; 
the  length  of  the  portico  is  230  Enghsli  feet.  Tiie  fust  or  siiatt  of  the  pillars, 
is  IQ^ feet  in  circumference:  the  iniercolumnium,  i^of  the  diameter  of  the 
p'dlars^The  temple  Of  Theseus  is  likewise  entire,  but  much  Jess,  though  built 
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aAer  the  same  model :  the  length  of  its  oella  is  but  73  feet,  the  breadth  20. 
Tht  whole  length  of  the  portico,  which  goes  round  it,  123  feet.  It  is  a  Doric 
building,  aa  is  that  of  Minerva ;  and  both  are  of  white  marble.^ — ^About  the 
cornice,  on  the  ontsirJe  of  the  temple  of  Minerva,  is  a  basso-relievo  of  men  on 
horsohack,  others  in  chariots;  nncl  a  whole  procession  of  peoj;le  going  to  a 
sacrifice,  of  very  curious  sculpture.  On  ilie  iroiil  is  the  history'  of  the  birth  of 
Minerva.— In  the  temple  of  Theseus  on  the  front,  within  side  the  portico,  at 
the  west  end,  is  the  battle  of  the  Centaurs;  and  at  the  east  end  there  seems  to 
be  a  continuation  of  that  history  :  Tliere  are  also  several  figures  of  women,  who 
seem  to  be  Pirithous*s  bride,  and  those  other  Indies  that  were  at  the  wedding. 
On  the  outside  the  portico,  in  the  spaces  between  the  I'nglyphs,  are  represent- 
ed sevei'al  of  the  feats  of  Theseus,  most  in  wrestling  with  several  person^,  in 
which  he  excelled :  all  his  postures  and  looks  are  expressed  with  great  art. 
Others  are  monsters,  which  he  is  made  encountering  with,  as  the  bull  of 
Marathon,  the  hear  ot^  Cal) don,  kc. 

There  is  a  temple  of  Hercules,  a  round  fabric,  only  of  six  feet  diameter,  but 
neat  architecture.  The  piUars  are  of  the  Corinthian  order,  supporting  an  archi- 
trave, and  frieze,  wherein  are  done  in  relievo  the  labours  of  Hercules.  The  lop 
is  one  single  stone,  wrought  like  a  shield,  with  a  flower  on  the  outside,  which 
rises  like  a  plume  of  feathers. 

The  tower  of  AndronicLis  Cirrliostcs  is  yet  standing;  it  is  an  octagr>n,  with 
the  figures  of  eight  winds,  which  are  large,  and  of  good  workmanship}  and  the 
names  of  the  winds  remain  legible  in  fair  Greek  chaiacters,  Apeliotes,  Euros, 
Boreas,  Sciron,  Zephyros,  each  wind  pointing  to  its  quarter  in  the  heavens ; 
and  the  roof  is  made  of  little  planks  of  marble,  broad  at  bottom,  and  wliich 
meet  al!  in  a  point  at  top,  making  an  obtuse  pyramid,  of  about  32  or  36  sides. 
In  the  castle  there  is  a  dehcaie  temple  of  the  Ionic  order;  the  work  of  which  is 
very  fine,  and  all  the  ornaments  most  accurately  engraven :  the  length  is  67 
feet,  the  breadth  38. — The  pillars  which  remain  of  a  portico  of  the  Emperor 
Adrian,  are  very  stately  and  noble:  they  are  of  the  Corinthian  order,  and  above 
52  (rtl  in  hfighf,  and  \Q-\  in  circimiference,  and  are  channelled;  17  of  them  . 
are  now  standing,  with  jjart  of  their  cornice.  The  area  of  the  building  towhich 
they  belong  is  ricar  J  000  feet  m  length,  and  about  dbO  in  breadth* 

Without  the  town,  the  bridge  over  the  Elissus  has  three  arches,  of  solid 
stone  work ;  the  middlemost  being  near  20  feet  broad.  There  is  still  to  be  seen 
the  stadium^  whose  length  I  measured,  and  found  it  630  feet,  near  to  what  the 
•precise  measure  of  a  stadinm  onght  to  be,  viz.  625. — Towards  the  southern  wall 
of  the  castle,  are  the  remains  of  the  theatre  of  Bacchus,  with  the  portico  of 
Eumenes,  which  js  near  it }  the  semidiameter  is  about  i50  feet.  The  wholft 
body  of  the  stage  256. 
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Thebes  is  a  large  town  about  50  miles  distant  from  Athens,  but  few  anti- 
quities are  found  in  It,  only  some  inscriptions  and  fragments  of  th  ■  old  ua!!, 
and  one  gate,  whicli  the^  say  was  IcU  by  Alexander,  when  he  demolished  tlie 
rest. 

Corinth  is  two  days  jouraey  distant ;  the  castle  or  Acrooorinthus  is  standing, 
and  is  very  large.    Most  of  the  town  is  demolished,  and  the  remaining  houses 

are  scattered,  and  at  a  great  distance  from  one  another.  So  also  is  Argos, 
whost;  compass  is  about  four  or  five  miles,  as  (he  hoif^e?  n'Mv  stand,  but  if  thry 
Stood  together  they  would  scarcely  exceed  a  good  villai:;e.  i\apoli  della  Homilia, 
but  a  few  leagues  distant  from  Argos,  is  a  large  town  and  full  of  inhabitants,  and 
where  the  bashaw  of  the  Morea  resides. 

Sparta  is  quite  forsaken}  Mestra  being  the  town  which  is  inhabited,  four 
miles  distant  from  it.  Large  ruins  arc  seen  thereabout,  almost  all  the  walls* 
Sf  veral  towers,  and  founclatinns  of  temples,  with  pil'ars  and  chapiters,  being  de- 
molished; a  theatre  remains  pretty  e:u:ic.  It.  might  have  heen  anciently  about 
five  miles  in  compass,  and  about  a  quaricr  of  a  mile  distant  from  the  river  Eii- 
rotas.  The  plain  of  Sparta  and  Laoonia  is  very  fruitfulj  long,  and  well  wa- 
tered. It  may  be  about  SO  miles  in  length.  The  mountains  on  the  west  side  of 
it  veij  high,  inhabited  by  the  Maniotes.  But  the  plain  of  Calamatta,  which  an- 
ciently  was  that  of  Messene,  seems  to  be  richer.  Corona  is  very  abundant  in 
olives.  Navarrino,  thought  to  be  the  ancient  Pylos,  has  a  Ptron<^  castle,  forti- 
fied by  the  Turks,  and  is  the  hat  port  in  all  the  Morea.  Alphcus  is  by  much 
the  finest  and  the  deepest  river,  and  justly  extolled  by  all  the  ancient  poets,  and 
chosen  for  tbc  seat  of  the  Olympic  games.  The  plains  of  Elis  are  very  pleasant 
and  large,  fit  to  breed  horses  in,  and  for  hunting ;  but  not  so  fruitful  as  that  of 
Argos  and  Messene,  which  are  very  rich.  The  best  woods  I  saw  in  Pelopon- 
iie^i;s  v.re  tiiose  of  Achaia,  abounding  with  pines  and  wild  pear,  the  ilcx  and 
csculus-lrees,  and  where  water  runs,  with  plane-trees. 

Arcadia  is  a  pleasant  champaign,  and  full  of  cattle,  but  is  encompassed  uith 
rugged  hills.  Lepanto  is  very  pleasantly  seated  on  the  gulf,  which  runs  up  as 
far  as  Corinth ;  and  without  the  town  is  one  of  the  finest  fountains  in  Greece, 
very  rich  in  springs  of  water,  and  shaded  with  large  plane-ti«es,  not  inferior 
to  the  spring  of  Castalia  on  Mount  Parnassus,  which  runs  through  Delphos, 
except  in  this,  that  the  one  was  chosen  by  the  Muses,  and  the  other  not ;  and 
that  poetical  fancies  have  given  immortality  to  ih«  or»e,  and  never  mentioned 
the  other,  Delphos  itself  is  very  oddly  situated  on  a  rugged  hill,  to  which  is 
an  ascent  of  about  two  or  three  leagues,  and  yet  that  is  not  a  quarter  of  the  way 
to  come  up  to  the  peak  of  I^u-nassus,  on  the  side  of  which  hill  it  stands.  It 
seems  veiy  barren  to  the  eye ;  but  the  fruits  are  very  good  where  there  are  any. 
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riie  wines  ate  oxcellent,  and  the  plants  and  sirnples  found  there  ver)-  fragrant^ 
ond  of  great  efficacy. 

About  Lcba(lia>  and  all  through  Boeotia,  fhe  plains  are  very  fertile,  and  make 
amends  for  the  barrenness  of  the  hills  which  encompass  them  ;  but  in  winter 

Ibcy  are  apt  to  be  overflown,  nnt!  t'.irne'^  info  }nkf$,  which  renders  the  Ht3P0tian 
air  very  tliick.  TIjcsc  vales  1  iouud  inurh  planted  wifh  cotton,  and  sfSannnn, 
aiid  cmnmin,  of  which  iliey  make  great  protit,  carrying  on  a  great  trade  at 
Tliebes  and  Lebadia. 

From  Thebes  I  went  into  the  island  of  Eabsea  or  N^opoot,  and  saw  the 
Euripus,  which  ebbs  and  flows  much  afler  the  uiani^r  of  our  tides;  only  the 
moon,  and  sometimes  winds,  make  it  irrepdnr.  The  channel,  which  runs  be- 
tween the  town  and  a  castle,  whicii  stands  in  an  island  over  against  ii,  is  about 
50  feet  broad,  and  there  are  three  nulla  on  it  which  show  all  the  changes  and 
varieties  that  happen  in  the  current.  Near  the  Euripus,  and  opposite  to  the 
town,  is  shown  a  port,  which  th^  say  was  Aulis,  and  it  is  not  improbable ; 
for  it  must  be  thereabout?.  Between  Negropnnt  and  Athens  is  a  high  hill, 
called  Agiotnacuri,  formerly  very  danfrerous,  but  now  guardr-d  by  A!banc?es ; 
il  is  part  of  Mount  Parnassus;  and  near  it  an  the  left  hand  lies  Mount  Pentelicus, 
from  whence  the  Athenians  anciently  brought  their  stone;  where  is  a  new  con- 
vent of  Calogeri,  one  of  the  richest  of  All  Greece. 

In  going  from  Athens  by  sea^  I  embarked  in  a  port>  which  lies  jast  by  Mu- 
iiychta ;  that  which  they  rail  Porto  Piteo  lies  behind  it,  a  mi!e  distant,  which 
is  a  large  port,  able  to  contain  500  vessels.  The  ruins  of  the  town  are  yet  re- 
maining, and  of  the  walls,  which  joined  it  to  the  city  of  Athens.  I  sailed  by 
Porto  Pbalero,  the  ancient  haven  of  Athens,  which  is  rather  a  road  than  a  port* 

jiduertisements  m  the  Vinetum  Britannkum,  mentioned  in  the  hut  foregoing 

Number,  xent  to  the  Editor  hy  the  Eei<.  Dr.  J.  Btal,  Rector  of  Ycoml  in 
Sower'ifiihire,  and  one  of  his  Majesty's  Chaplains.         iW,  p, 
There  is  iiothiug  in  this  pap  r  woi  th  preserving. 

The  Lmar  Edipse^  An*  lC7fi,  Jan.  I,  in  the  Morning,  N.  S*  observed  at 
Dantuc  by  M,  Hevdiu»»   N''  J24,  p.  589.* 

Begrnning  of  the  penumbra.  «  *  2   86  40  • 

fieginning  of  the  eclipse   3  30  o 

The  penumbra  vanished   600 

*  -See  on  tbit  «cUp«e  Mr.  Ramsteed's  obsomatioo.  No.  13 1  fofcgoiogi  alto  bis  and  Caisiui'g  re 
narki,  )o  this  tame  No.  1S4,  just  preceding. 
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in  this  eclipse  it  is  to  be  uoted,  tlut  all  the  sections  never  entirely  covered 
Mount  Porph^rites:  but  it  remained  clear  in  the  very  limit  of  the  shadow,  even 
in  the  greatest  obscuration. 

j^n  .'Iccoimt  oj' some  Boons.     N'}24,  p.  SQl. 

land  11.  jNlomoires  pour  servir  ;!  rHistoirc  Naturcllcdes  Animaux  ;  towliicli 
is  joined  another  tract  totally  differetU,  eiititulecJ,  La  Mesure  dc  la  Torre,  A 
Paris,  i(i7i,  in  fol. 

These  two  works  came  from  the  joint  body  of  the  Royal  Academy  of  Sciences 
at  Paris,  being  part  of  their  memoirs.  They  have  been  partly  noticed  already 
ii)  these  Pliilosophicat  Transactions,  viz.  N'*"49  and  112,  but  now  again  more 

particularly. 

These  memoirs  give  us  the  auatomical  descriptions  of  13  species  of  exotic 
animals ;  of  which  five,  viz.  a  cameleon,  castor^  dromedary,  bear^  and  gazelle, 
were  formerly  published,  and  described  by  the  same  persons  in  a  book  in  quarto, 
printed  at  Paris,  1669:  which  now  are  reprinted  here  in  a  more  magnificent 

manner,  and  augmenterl  with  the  number  of  eight  species,  which  are,  two  lions 
and  a  lioness,  a  chat  pard,  supposed  to  be  engendered  by  a  leopard  and  a  she 
cat,  a  sea  fox,  a  lupus  cervarius  or  lyux,  an  otter,  a  dvet  cat,  an  elk,  and  a 
coaii  moudi  of  Brasil. 

First,  they  discourse  of  two  lions  and  one  lioness,  and,  among  other  obser- 
vations, they  rciirark  that  one  of  the  two  male  lions  sickened  of  a  surfeit:  as 
having  been  informed,  some  months  before  he  died,  that  he  would  not  only  te- 
frain  comina;  out  of  his  den,  but  hardly  eat;  and  that  therefore  some  remedips 
were  ordered  \ov  liim,  and  among  the  rest,  not  to  eat  any  other  flesh  but  th.it 
of  young  animals,  and  to  eat  them  alive.  To  which  his  keepers,  to  render  tliis 
ibod  the  more  delicate  for  him,  added  the  extraordinary  preparation  of  ileaing 
lambs  afive,  and  to  let  him  eat  divers  of  those :  which  at  first  recovered  him  by 
restoring  his  appetite  and  some  chearfulness.  But  3'et,  say  they,  this  food  in  alt 
appearance  bred  too  much  blood,  ami  such  .is  was  too  subtile  for  this  animal,  to 
which  iiatiu'e  lias;  not  g;iven  the  industry  or  care  of  fleaing  tliose  creatures  it 
feeds  on,  it  being  probable  thai  the  hair,  wool,  feathers,  and  shells,  which  ail 
animals  of  prey  devour,  are  a  kind  of  necessary  corrective  to  prevent  them  from 
filling  themselves  by  their  greediness  with  two  succulent  a  food. 

Next  comes  the  chat  parti,  wherein  they  cliiefly  note  the  defect  of  spermatic 
vc  ^scU,  :uid  of  Other  parts  ab'^olutely  nerC'^snry  to  generation,  which  they  found 
did  not  piorfod  from  castration,  but  Iro'n  some  other  cause:  where  thev  talce 
occasion  to  observe,  tliat  the  sterility  which  is  ordmary  ui  some  of  those  aiiiinals 
that  are  born  of  two  difiercnt  q^ecies,  must  have  in  this  subject  a  very  particular 
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C.1US0.  For,  siiy  they,  that  which  renders  mules  ?teri!o  is  not  the  defect  of  nny 
ot  the  orgaos  liecessary  to  geuerolion,  since  the  ciittcrence  which  may  be  tound 
in  the  conformation  of  the  matrix  of  a  m^re  and  of  that  of  a  she  ass  cannot,  as 
some  pretend,  be  a  ground  of  this  cause  of  sterility ;  the  mare,  in  which  some^ 
thing  ts  dehcient  that  is  found  in  the  she  ass,  not  being  destitute  of  any  of  the 
parts  absohitely  necessary  to  engender,  because  it  does  en<render ;  and  the  dif- 
fereitce  of  the  organs  being  not  the  cause  of  barrenness,  forasmuch  as  the  dif- 
ference of  organs  which  is  between  the  species  of  horses  and  asses,  hinders  not 
the  breeding  of  mules,  which  issue  from  the  mixture  of  those  two  species. 
Wlience  Aristotle,  following  Empcdocles,  imputes  this  defect  only  to  the  tem- 
perament ofthose  animals,  who^e  |inrt5  have  contracted  a  hanliiess  tliat  renders 
them  incapable  to  conh-ibute  to  a  u^:\v  msxturc;  so  that  if  it  be  ti  ue  th:.t  most 
of  the  animals  which  are  born  of  the  mixture  of  two  kinds,  are  notwithstand- 
ing fruitful,  they  arc  inclined  to  believe  that  the  conformation  of  tliis  chat  paixl 
was  peculiar  and  accidental,  and  that  the  defect  of  the  parts  which  it  wanted, 
and  which  made  it  incapable  of  engendering,  proceeded  not  from  that  mixture 
of  spcpies,  which  by  chnnging  the  conformatiwi  of  the  parts  cannot  SO  spoil  the 
same  as  10  render  it  unht  for  the  functions,  and  is  yet  less  capable  to  make  a 
mnUlation;  but  may  more  easily  cause  some  vice  in  the  temperament,  which  is 
a  very  natural  sequel  of  mixture;  and  lastly,  that  it  is  probable,  that  if  the  mule 
be  the  only  animal  which  the  confusion  of  spcdes  renders  sterile,  there  Is  some- 
thing particular  in  those  animals  that  have  engendered  it,  which  is  not  found  hi 
ethers,  and  that  is  jXThaps,  as  Aristotle  thinks,  the  hardness  of  tlic  matrix  in 
marfis  and  asses,  which  hke  an  eavtla  is  rendered  sLenle  by  dryness;  wliereas 
that  reason  has  no  place  in  leopards,  foxes,  and  others,  which  are  animals- fe- 
cund enough  to  transmit  to  their  ofllspring  the  strong  dispositions  they  have  for 
generation,  notwithstanding  the  resistance  which  the  mixture  of  different  species 
may  bring.  [Why  some  ir,  bi  idoiis  animals  are  prolific,  and  the  generality  of 
tiietn  not,  is  a  matter  wholly  inexplicable.] 

The  third  is  the  sea  fox,*  in  whose  stomadi  they  found  a- branch  of  the  sea 
herb  varec,  and  a  fisli  of  fi\'e  inches  long,  without  its  head,  scales,  skin,  and 
bowe^,  nil  1  ving  been  consumed,  exce))t  the  muscular  flesh,  which  was  yet  en- 
tire. And  ns  to  it«  f^nts,  they  observe,  that  the  upper  part  of  them  hnd  a  peculiar 
st.  Lif  turc,  and  instead  o(  the  ordinary  circumvohitions  of  "ruts,  the  cavity  of 
tliese  was  didtinguished  by  many  transvere  separations,  composed  of  liie  mem- 
branes of  the  intestine  turned  inwards,  which  separations  were  half  an  inch 
distant  from  one  another,  and  turned  beliacally,  like  a  snail  shell ;  which  may 
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he  consklered  as  the  reason  that  the  luod  b  a  bog  while  in  passing,  though  tlie 
way  be  but  short. 

The  fourth  is  the  female  lynx,  which  is  one  of  the  animals  that  have  short 
guts,  of  which  kind  the  lion  is  also  one,  whose  guts  they  fouiul  hanily  longer 
than  three  limes  the  length  of  his  body:  which  argues  speedy  digestion  and 

great  voracity. 

The  fitih  is  tlie  otter,  the  difFeraice  of  which  from  the  castor  tliey  have  very 
carefully  observed ;  as  they  have  also  the  peculiar  connection  of  the  spleen  of 
the  otter,  which  they  say  is  different  from  that  of  almost  all  other  animals,  in 
which  that  visctts  is  generally  fastened  to  the  siouKidi,  uhrrcas  in  tlii.^  otter  it 
was  fast  to  the  epiploon.  And  as  to  a  toramea  ovale  iht  y  have  found  no  ap- 
pearance in  this  otlcr,  that  it  had  ever  had  &  hole  that  could  give  passage  to  the 
blood  from  the  vena  cava  into  the  arteria  venosa;  which,  they  say,  agrees  well 
enough  with  that  remark  which  all  the  ancients  have  made,  viz.  that  the  otter 
is  constrained  from  time  to  time  to  rise  above  the  water  to  breathe,  which  a 
castor  does  not,  as  having  a  far  greater  facility  to  be  a  long  while  without  re- 
spiration. 

The  sixth  is  tlie  civet  <at,  which  they  were  glad  they  had  tiie  opportunity  to 
compare  with  a  castor,  as  those  two  animals  agree  in  those  organs  that  are  very 
peculiar  to  them,  which  are  the  receptacles  wherein  that  liquor  is  collected  that 
is  so  remarkable  for  its  scent,  but  is  very  sweet  in  the  one,  and  very  unpleasant 

in  the  other.  Which  made  them  search  whether  there  was  not  some  j)3rticu!3r 
reason  of  thi^  flivprsity  of  smell;  but  to  tlicm  it  appeared  not  that  there  was 
any  other  cause  than  the  diversity  of  t!ie  temperatuent  of  these  animals,  the 
civet  cat  being  hot  and  dry,  drinking  little,  and  living  in  hot  and  dry  countries; 
but  the  castor,  living  now  in  the  water  then  upon  the  earth,  and  being  a  very 
moist  creniurc,  has  not  heat  enough  to  concoct  md  pm  feet  its  humidity. 

They  had,  jt  seems,  two  of  these  cats,  a  male  and  a  female,  which  were  so 
like  one  nnot'.ier  oulwrirdly,  that  there  was  not  so  much  as  any  distinction  of 
sex  that  appeared ;  the  male,  on  the  dissection,  Ijemg  lound  to  liave  its  genitals 
hid  and  shut  up  within,  and  the  vessel  that  contains  the  odoriferous  liquor  being 
altogether  alike  in  both.  Which  vessel  is  a  pouch  or  sack  under  the  anus,  not 
under  the  tail,  as  A,ri5tolle  puts  it  in  his  hyena,  w  hich  they  make  the  same  with 
tlie  civet  cat,  and  is  different  from  the  matrix,  both  very  arniratcly  defcribed 
by  them.  As  to  the  odoriferous  liquor,  tliey  found  it  come  I'orlh  in  tlie  in  ilo  as 
well  as  thefemalcj  out  of  a  great  number  of  glandules  that  are  between  ilie  two 
coats  that  compose  the  pouches,  which  were  in  the  male  very  large,  and  very 
small  in  the  female;  the  male  yielding  also  a  dvet  more  pleasant  than  the  female, 
though  authors  generally  affirm  the  contrary.   Tliey  found  not  that  the  smell 
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of  the  civet  beromrs  more  perfect  by  being  kept  a  while,  ti  n-  that  it  is  of  an 
cfiensive  smeli  whca  new,  as  Ainat.  Lusilanus  allirms ;  this  smell  not  seeiuitig 
to  them  better  after  a  year's  time  than  at  the  time  of  the  dissection. 

The  seventh  is  the  elk,  of  which  they  examine  very  solicitously  its  claws, 
together  with  the  tratlitio.i  of  this  animal  curing  itsdf  of  the  epilepsy,  to  which 
)t  is  said  to  be  very  subject,  by  puttinjj  one  of  his  feet  into  !iis  enr ;  whcjico 
the  claw  of  that  foot  is  also  much  celebnited  ammig  the  vu.lv.i-.  a  ?;icciiio 
against  that  dislem[>er.  Of  its  brain  Uicy  take  notice,  thai  ilie  glandula  pi- 
nealis  was  of  an  extraordinary  size ;  and  consider  that  lions,  bears,  and  other 
bold  and  fierce  animals,  have  that  part  so  very  small  that  it  is  hardly  discernible, 
and  that  the  same  is  exceedingly  large  in  those  that  are  very  timorous,  as  the  elk ; 
tliis  animal  beinr  e^teemt"!  to  be  so  fearfu!  \.h:-A  it  even  dies  of  fe:i)  when  it  has 
received  the  slightest  woun  !,  it  havfing  beeu  observed  that  it  never  survives 
when  it  sees  any  of  its  own  blood. 

The  eighth  aitd  last  is  the  coati  mondi,  a  Brasilian  animal,  recorded  by  Mar« 
grave,  de  Laet,  and  others,  in  whose  books  the  description  of  that  animal  diifei:s 
only  in  the  description  here  made  of  it,  that  in  the  former  the  authors  describe 
not  their  teeth,  which  have  a  pecxiliar  conformation,  nor  the  spurs  on  their 
feet;  and  that  they  make  its  tail  much  lunger  than  die  whole  boc^  vvhicli  ia 
tliis  cuati  was  but  sliort  in  comparison ;  but  it  may  have  been  eaten  of£.  by  the 
animal  itself,  as  de  Laet  says,  that  this  kind  of  creatures  are  wont  to  gnaw 
their  tail,*  and  sometimes  quite  off,  which  when  they  do  they  die  i 

The  other  treatise,  being  a  new  and  very  accurately  performed  Mensuration 
of  the  Earth,  has  been  fully  described  in  N°       of  these  tracts. 

Hi.  £ritannta  Antiqua  illustrata;  or,  the  Antiquities  of  ancient  Britain,  dcv 
rived  from  the  Phoenicians,  &c.  The  first  volume.  By  Aylett  Sammes,  of 
Christ's  College  in  Cambridge,  since  of  the  Inner  Temple,  London,  1676. 

The  learned  and  curious-  undertaker  of  this  great  ^vork  has  endeavoured,  in 
this  his  first  volume,  after  Borhart,  to  attribute  t!ie  first  di<;covery  of  Britain  tO 
the  Phoenicians,  and  to  make  a  German  nation,  and  not  tiie  (yaiils,  the  first 
planters  of  it,  and  to  iinpul*;  ihal  near  agreement  which  was  between  the  an-  ' 
cient  Britains  and  Gauls,  in  point  of  language  and  aistoms,  not-  to  (heir  being 
originally  the  same  people,  but  to  the  joint  commerce  with  the  Phoenidans,  the 
ancient  and  great  navigators  throughout  the  wo:  Id. 

Flt)m  this  cotnmerce  with  the  Phirnicicms  he  doduees  t])e  originrt!  trnde  of 
this  is!andj  tlie  narrif'-^  nt"  pInceS;  oiTice-^,  iind  <l'gnitic>,  as  al-^o  tl^ie  language, 
manners,  idolatry,  and  ulhcr  customs  of  the  primitive  inhabitants,  iilustratiug 
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many  old  monuments  out  of  approved  Greek  and  Latin  authors;  delivering  also 

a  chronological  history  of  this  kingdom,  from  the  fir^t  tradition;il  beginning 
until  the  3  car  of  our  IjoH  800,  when  tb.c  name  of  Rrit'tin  was  changed  for  that 
of  Englfind;  together  with  the  anticjujties  ot"  the  Saxons  as  well  a>  tlic  Phoeni- 
cians,  Greeks,  and  Romans,  having  prefixed  a  curious  map  of  the  ancient 
world,  representing  the  prugt  ess  of  tl»e  Phoenicians  in  their  remote  voyages, 
and.  the  countries  which  tticy  discovered,,  with  the  names  they  imposed  on 

thern. 

To  ohserve  some  of  the  thin  gs  that  are  most  suitable  to  the  nature  of  these 
tracts ;  I  shall  first  take  notice  of  that  inquiry,  whether  Britain  was  ever  pnrt  of 
the  continent  ?  which  he  answers  in  the  negative  by  various  argnnicnti:,  p^irli- 
cularly  that  which,  from  the  likeness  of  the  soil,  concludes  a  conjunction  of 
earth :  and  shows  that  it  was  nothing  more  than  the  same  vein  of  ground  whicit 
ran  under  wafcer-  from  one  country  to  another,  which  he  illustrates  from  philo- 
sophical considerations* 

Secondly,  I  shall  take  notice  of  the  most  ancient  philosophical  order  of  peo- 
ple in  Britam,  the  bards,  a  Pfjoenician  appellation  of  men,  who  in  poetical 
strains  v/e)-e  wutit  to  sing,  not  only  of  the;  praises  ut  the  Gods,  the  essence  and 
immortality  of  tlie  soul,  the  virines  of  great  men,  but  aiso  of  ihe  works  of  na- 
ture, the  course  of  celestial  bodies,  and  the  order  and  harmony  of  the  spheres; 
though  afterwards  by  tlieir  degeneracy,  they  gave  an  opportunity  to  the  druids  to 
get  the  upper  hand  of  them  who  yet  notwithstanding  did  not  abolish  all  the 
customs  and  doctrines  of  the  bards,  but  retained  tlie  most  useful  pnrts  of  them, 
of  which  that  of  the  immortality  of  the  soul  was  one,  to  which  thev  added  the 
soul's  transmigration,  accordinc^;  to  the  opinion  of  Pythagoras  ;  about  whose 
time,  or  a  little  after,  it  is  believed  that  the  Greeks  entered  this  island.  Tliese 
druids  had,  after  the  bards,  a  government  that  was  universal  over  the  whole 
country,  both  in  civil  and  religious  afiairs ;  and  they  were  exempt  both  from  the 
services  of  war, .  and  from  paying,  any  taxes;  by  which  immunities  man]p  were 
invited  to  enter  themselves  into  that  order  and  discipline.  It  ^ecms  this  order 
of  men  was  in  so  great  reputation,  that  the  Gauls,  though  they  Imd  themselves 
druids  in  their  country,  yet  sent  their  children  into  Britain,  to  be  instructed  in 
the  mysteries  of  the  druids  here. 

Tliirdly,  that  as- the  Britains  were  originally  a  branch  of  the  Cimbri,  a  peo- 
ple of  Germany,  who  andently  came  and  seated  themselves  in  Britain ;  so  the 
Saxons  that  were  invited  hither  after  a  revolution  of  so  many  ages  from  that 
time,  were  a  true  branch  of  those  very  Cimbri  that  had  seated  themselves  so 
Ion 5^  ago  before  them  in  this  island.  Nor  need  it  to  he  wondered  that  if  the 
ancient  Britains  and  the  later  Saxons  be  derived  from  the  same  stock,  (the  Qim— 
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hn,)  they  slioutd  imclerstand  nothing  of  each  otlier's  lan'?oaf!:e  nt  the  Saxons 
entrance.:  for  the conlinuanr-c  of  time,  nn<1  tli?  rnixtare  of  the  Rrituns  with  the 
Plioenicians,  Grecians,  Gaulb  and  Romansj  in  several  ages,  might  be  the  cause 
of  that  difference;  though  it  is  not  to  be  doubted  but  that  there  are  many  words 
in  the  Britisli  tongue  which  agree  with  the  Saxon,  and  whidi  probably  they  had 
in  use  long  before  the  arrival  of  the  Saxons  themseWes. 

0/  Shinhis:  F/ei/i.  Bif  Dr.  J.  Seal.  N°  125,  p.  509. 
At  Yeoval,  in  Somersetshire,  a  neck  of  veal,  which  seemed  to  be  well  co- 
loured, and  in  good  condition  in  every  respect,  being  killed  in  the  evening  of 
the  day  before,  was  hung  to  a  shelf  in  a  little  chamber.  The  following  d,-iy  in 
the  evening,  the  veal  shone  so  bright  that  the  woman  of  the  honse  was  aflfright* 
ed.  She  calls  np  her  husbaml :  who  hastens  to  the  light,  as  fearin»  fire,  and 
seeing  the  light  come  onl)'  irom  the  iiesh,  he  caught  it  in  his  left  hand,  and 
struck  it  with  his  right  hand,  as  endeavouring  to  extinguish  the  flame,  but 
without  efl^t ;  as  the  flesh  shone  as  much  as  before,  if  not  more,  and  his  hand 
with  which  he  strudc.  the  flesh  appeared  all  in  ?.  Rame,  as  bright  and  vivid  as  the 
flesh  of  the  veal  was,  nnd  so  it  continued,  whilst  he  went  froin  plar-e  to  place, 
sliowing  It  to  otheis.  And  ihougii  lie  thrust  his  l>lazing  hai;d  into  a  psi!  of 
water,  the  flame  was  not  extinguislied ;  but  his  hand  shone  through  the  water: 
at  last  he  took  a  napkin  and  wiped  his  hand,  till  he  wiped  off  all  the  light.  The 
next  day  the  veal  was  dressed,  and  it  eat  very  well. 

Another  time  boiling  the  chitterlings  and  feet  of  a  porker,  and  when  cold, 
putting  them  into  souse  liquor  or  picklo,  in  a  low  room  to  the  north,  which 
had  liule  light  at  mid-day,  and  was  very  rlaric  as  soun  as  night  set  in  :  in  four 
days  all  those  parts  of  the  guts,  and  the  claws  of  the  feet,  which  floated  on  the 
top  of  the  pidele,  began  to  shine,  but  the  parts  immersed  under  water  gave  no 
light;  the  light  increased  daily  more  an<l  tnri(>  in  all  the  ports  that  floated.  In 
three  days  more,  the  light  seemed  as  bright  as  fhc  clearest  moon-shine;  and 
thus  it  continued  to  shine,  but  fainter  and  nunter,  and  in  fewer  parts,  almost 
a  week  longer;  for,  being  often  tumbled  about,  by  riegrees  the  whole  sunk,  into 
the  pickle,  and  then  all  (he  light  ceased.  Whilst  the  light  was  vivid,  by  rubbing 
the  hands  on  the  shining  port,  a  strong  light  was  communicated  to  them.  Sua* 
pecting  this  luminousness. might  be  owing  to  the  pickle,  the  pork  was.  wiped 
c!r}'  with  ?.  napkii>,  yet  the  flame  was  rather  increased  ihnn  diminislicd.  Na 
pi':ccptd)!e  uarniili  was  found  in  these  parts.    I  noted  that  by  this  acquired 

blaze,  tiie  face  and  hands  appeared  a  great  deal  larger  than. they  really  were.  

The  pickle  in  which  the  pork  was  put,  was  made  only  of  pure  water,  bran,  and 
bay-salt,  and  so  far  from  shining,  that  it  quenched  the  light  by  degrees  of  some 
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shining  flesh;  whereas  the  fnackercl-pickle,  meniioned  in  N*13,  which  was 
builcd  with  a  mixture  of  sweet  herbs,  by  a  liille  stirring  became  so  himinous, 
that  a  drop  oi  it  in  the  palms  of  chiidreirs  hands,  apjjcared  as  broad  as  a  shilling, 
or  broader. 

It  is  to  be  noted,  tbat  the  mackerel-pickle  was  thick  and  not  transparent,  till 
it  was  stirred  and  flaming;  the  pork-pidile  wafr  clear  or  transparent,  yet  shined 
not  in  any  |>art« 

A  Discourse  concerning  tits  Spiral,  instead  of  the  supposed  ylnmuar,  .Structure  of 
the  Fibres  of  ike  Intestines,    By  Dr,  JVm.  Cole.    N  125,  p.  t)03. 

The  medianical  reason  of  the  peristaltic  motion  of  the  inte&tines,  is  by  some 
amatomists  deduced  principally  from  annularfibres,  constituting,  according  to  the 
received  doctrine,  one  of  their  coats }  others  are  of  opinion,  that  they  might 
be  rather  numerous,  though  small,  sphincter-muscles,  than  single  fibres,  to 
which  thnt  motion  is  to  be  attributed;  muscles  being  in  most,  if  not  all  other 
instances,  acknowlcdn'c-d  to  be  tiio  aflenuule  instnnnenLs  ot  motions  analorrous  to 
this;  .incl  fibres,  tiiougli  absolutely  necessary,  yet  being  no  otherwise  so  tlian  as 
a  number  ot  them  being  collected  and  fitly  disposed,  they  constitute  a  muscle. 

Xhi'S  conjecture  seemed  to  me  more  probable,  than  the  vulgarly  received 
opinion :  but  yet  several  difficulties  occurred  to  roe,  which  ever  of  the  two  sup< 
posjtious  were  adopted. — For,  first,  I  conceived  it  might  be  doubted,  how  the 
actuating  matter  or  impression,  should  be  transmitted  from  one  fibre  or  muscle 
to  another,  along  the  whole  tract  of  the  intestines  ;  since  nature's  usual  way  for 
the  propagation  of  animal  iriotion,  is  by  a  eontinuation  of  vessels,  or  at  least 
libres,  whether  they  be  concave  or  not,  from  the  part  where  it  begins  to  that 
to  which  it  is.  imparted,  either  for  the  conveyance  of  some  actuating  substance 
or  the  communicating  an  impression..  But  there  being  in  the  annular  supposi- 
tion no  such  continuation  of  vessds  or  fibres,  a  lateral  contiguity  being  all  that 
loan  be  pretended,  it  might  perhaps  be  urged,  that  the  influent  and  moving 
matter  mit^ht  he  transmitted  by  mutual  inosculatior><=;  between  the  contiguous 
fibics  along  tiieir  sides;  which,  if  there  be  no  communication  by  vessels,  was 
the  only  way  I  could  solve  the  doubt ;  for  the  notion  of  r,n  impression  would 
hardly  serve,  since  it  seemed  not  evident,  that  there  could  be  in  that  suj/pnsition 
of  a  continuity  of  fibres,  tensity  enough  ra  the  intestines  to  carry  on  such  a 
motion.  But  to  this  I  constdered^Secondly,  That  such  a  supposition  seemed 
not  very  agreeable  to  nature's  tr»ethods,  which  ordinarily  makes  use  of  vessels, 
for  the  transmission  of  the  fluid  substances  in  the  bodies  of  animal9,  not  lateral 
emissaries;  except  where  some  great  inconvenience  is  designed  to  be  prevented 
by  tUe  help  of  such  conveyances ;  as^  for  insunce,  by  tlie  anastomoses,  dis> 
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cuvered  to  be  l>et\v€en  veins  and  between  arieriesj  in  which  vessels  the  blood 
running  with  a  large  and  rapid  stream,  should  any  of  them  chance  to  be  ob- 
structed, the  circulation  io  nccessar}-  to  life  niudt  needs  be  intercepted,  without 
some  lateral  conveyance  of  it  into  others  of  the  same  kind;  which  inconveni- 
ence yet  I  supposed  wovild  li.itdiy  be  alleged  in  the  present  case  ;  lhat  fabric  of 
those  vessels  seetnmg  lo  be  Uc^igiied  t'ur  extraordinary  emergetKsies,  but  these 
being  according  to  the  present  supposition,  the  constant  and  necessary  ducts  of 
this  actuating  matter.  But  nevertheless — ^Thirdly,  It  seemed  diilicuU  to  solve 
this  intestinal  contraction,  though  these  lateral  apertures  were  supposed  :  for  if' 
llbre^,  w  hether  con;>i(lered  as  single  or  const.. tnlii.g- n  m!i^r!i\,  be  contracted 
acrordiii;:  to  ttieir  length  from  soinf:  intliu  iu  iriaiter,  it  must  be  from  a  disten- 
iijon  ol  them  in  bieadlli  ;  uiidj  ni  order  to  tlial,  this  lualler  must  undergo  some 
confinement  in  the  part  to  be  distended;  but  if  they  have  lateral  perforations, 
how  can  it  be  supposed  that  such  a  distension  can  happen,  when  the  matter  de- 
signed to  ef!ect  it  has  so  ready  a  passage  forth,  especially  its  determination  from 
the  impelling  cause  being  in  right  lines  downward  ?  But  indeed  I  think  no 
anatomists  have  observed,  that  muscles,  supposing  these  such,  receive  thdr 
actuating  matter  in  at  tlieir  sides,  or,  when  their  motion  ceases,  send  it  forth 
that  way ;  but  all  so  far  as  has  been  observed,  are  fenced  with  a  considerably 
cci  ;pai  t  and  comparatively  impervious  membrane.— Fourthly,  I  considered  that 
all  muscles  are  observed  to  have  two  tendon?,  one  at  each  extremity,  by  tha 
approach  of  one  u  liereof  toward  the  other,  its  motion,  which  is  contraction,  is 
pcricumed  i  but  it  seems  liard  to  conceive,  that  these  tendons  should  coincide, 
as  in  this  supposition  they  must,  and  if  they  do,  I  presumed  it  would  be  diffi- 
cult to  determine  what  part  of  these  circubr  muscles  the  tendons  are,  and  where 
the  motion  should  !  i  ij,in  in  each;  it  being  observe^!,  thnt  al!  imiscles  are 
fastened  to  some,  eitlier  simply  or  comparatively,  injmovable  [ait,  toward 
wlucii  tliey  move,  and  by  which  the  instinct  of  motion  is  froni  liie  nerves  con- 
veyed to  them :  but  no  anatomists  having  disoo^-ered  that  any  one  part  of  these 
znusdes,  or  moving  fibres,  whichsoever  they  be,  has  any  stricter  cohesion  than 
other  with  any  of  the  adjacent  parts,  I  conceived  I  might  be  allowed  the  liberty 
to  doubt  of  the  hypothesis,  e?pci;  ally  if  I  could  satisfy  myself  better  by  another. 
For  mstcad  of  those  solutions,  tiiere  occurred  to  me  a  third  way,  whidi  seemed 
more  mechanically  adjusted  to  solve  the  phenomenon,  viz.  That  those  fibres, 
which  have  been  esteemed  annular,  might  perhaps  be  spiral,  and  so  be  con- 
tinued down  in  one  tract  to  the  lowest  extremity  of  the  intestines:  which  if 
true,  it  seemed  probable  to  me,  that  when  either  a  bare  motion  shall  be  im- 
pressed on  them  at  their  beginning,  or  any  substance  impelled  into  them,  the 
motion  must  be  succe&sivt^ly  continued  all  along  their  tracts,  and  must  therv- 


fjre  whilst  it  lasts,  by  abbreviating  these  fibres,  straiten  the  intestine,  and  so 
thrust  furward  what  is  oontaincd  in  it,  especially  if  they  proved  to  have  a  muscuiaf 
&bric.  I  afterwards  pat  this  to  the  eiperimetit,  whibh  I  first  made  in  a  portion 
in  the  upper  intestines  of  an  ox,  which,  by  reason  of  their  largeness  of  propor^'' 
tion  to  those  of  most  other  species  of  animals,  seemed  fittest  for  the  trial}  after- 
wards in  those  of  sheep  and  calves,  beside  the  re^jetition  of  it  in  oxen,  and  not 
only  in  the  smaller  intestines,  bat  in  the  colon  and  ccecum  aUo.  Tdecircuin- 
stances  and  result  of  which  trials  are  as  follow 

'  To  effect  a  due  disjunction  of  the  membranes  and  fibres  I  caused  the  in- 
testines of  oxen  to  be  boiled  five  or  six  houirs,  of  sheep  4 ;  whereby  the  parti 
were  so  loosened,  that  the  two  outward  coats,  viz.  the  common  one^  and  that 

consisting'  of  right  fibres,  were  easily  separated  soon  after  taken  ont  of  tiii 
water,  leaving  tiiose  reputed  annular  ones  naked.  Tiiese  at  the  lop  of  the  in- 
testtiic  I  attempted  to  separate  from  each  other;  and  when  tiiose  which  iiad 
been  decurtated  by  the  unequal  cutting  of  the  knife*  were  taken  ofl^  I  foundi 
first,  that  I  could  not  separate  a  single  fibre  from  its  fellows  to  anyconsiderabtcs 
distance,  all  of  them  a|9|)eariog  to  be  very  small,  add  in  thd  separation  ninnio^ 
sm.i^l^T  and  smaller,  and  by  reason  of  their  implication  or  stricter  cohesion  ontf 
with  another  easily  brenkinp-;  but  a  congeries  of  them,  which  at  first  view 
would  resemble  a  pretty  large  tibre,  would  without  much  dithcuity  rise  together^ 
the  very  small  coAstituting  fibres  of  which  clusters  yet,  if  the  boiling  had  heeft 
very  loflg  omitnaued,  whereby  the  compages  were  very  much  relaxed,  wonld  ifli 
.  the  raising  be  very  apt  to  separate  from  each  other,  and  appear  distinct,  by 
reason  of  their  insertions,  mentioned  below.  Secondly,  that  when  beginning 
at  the  top,  I  attempted  the  separation  of  one  of  these  supposed  annular  clu'=;(er*? 
of  fibres  towards  my  right  hand,  a  whole  ring  would  come  otf  togetlier,  whijh 
at  first  staggered  me  as  to  my  forementioned  conjecture^  but  trying  it  to- 
wards my  left,  I  found,  for  the  most  part,  I  could  easily  enough  unravel  that 
cluster  to  a  considerable  length,  vi2.  that  of  sometimes  more  than  two  or  thre6 
apans,  before  breaking,  of  the  whole  cluster  I  mean,  which  yet  at  last  it  would 
be  stlbject  to.  For,  thirdly,  though  those  convolutions  mostly  appeared  dis- 
tinct, yet  i  fouml  that  from  every  one  of  them  at  short  distances  some  fibres 
didobUquely,  according  to  the  course  of  those  I  have  mentioned,  insert  them- 
selves  into  the  next  convolution,  and  become  a  part  of  it;  though  aome  I  ob- 
served  to  have  a  contrary  tendency,  or  rather  seemed  to  ascend  from  the  lower 
to  the  -upper  convolution,  and  help  to  constitute  it,  and  so  to  ob«eH-e  (lie  coarse 
mentioned;  nay,  sometimes  would  go  farther  than  the  next  convolution,  and, 
running  under,  it,  apply  themselves  obliquely  to  some  higher,  which  yet  being 
in  a  smaller  number  than  the  rest  that  lay  in  the  order  contrary  to  them,  4id 
VOL.  II*  Qa 
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not  very  miich  hinder  the  dissocintion  of  the  main  ones:  which  fibres  breaking 
etf,  and  that  in  some  places  in  greater  rmmbers  than  in  others,  wra\d  at  last 
cause  the  whole  cluster  to  break  off.— Fourthly,  I  observed,  that  as  most 
of  these  fibres  would  by  degrees,  according  to  the  order  of  the  convolulioniB> 
insert  ibeni  el  ves  into  the  next,  so  some  of  them  would  pass  over  it,  and  nloie 
would  run  vnider  it,  and  cither  adjoin  themselves  to  someTOore  remote,  or  elude 
mv  scarcljing  by  hiding  thenriselves  under  tliem.    This  insertion  of  these  fibres 
Keetns  to  be  the  reason  of  the  annular  pha&ift  before  mentioned,  m  the  contrary 
way  of  separation.    Fifthly,  If  I  began  at  a  lower  part  of  the  intestine,  and 
irieil  to  unravel  upwards,  there  was  not  much  more  difficulty  thau  when, 
beginning  above,  1  attempted  it  downwards.— Sixthly,  when  before  boiling  I 
Ciiused  the  inside  of  the  intestine  to  be  be  turned  ontwnrd,  as  I  did  in  two  trials^, 
;;nd  afteruanl  by  lakint"^  off  th*'  glandidar  ;:iid  vascular  coats  cndc^voiued  to 
ii;ii.iv<  I  the  fibres,  I  foimd  tl»ey  would  come  off  in  the  contrary  order,  viz.  from 
piy  leli  hand  toward  my  right;  which,  I  cono«ve,  confirms  the  observationr 
abovi? -delivered,  in  regard  the  intestine  being  inverted,  the  orde»  of  separatioi^ 
must  1)6  so  too. — Seventhly,  in  one  of  these  attempts  of  unravelling  the  fibres 
of  tlie  intestine  of  an  ox,  so  inverted,  I  found  that,  though  tKe  fibres  taken  up 
camf  offin  the  order  j.ust  now  mentioned,  yet  running  over  some  others,  they 
made  a  rnnn-  obliCjUe  excvirsion,  and  for  two  or  three  coiivol-utions  iett  between 
liieu)  a  considerabie  area  oi  libiea,  amounting  to  five  or  six  times  or  more  tlie 
^i;^dlli'0(;  those  that  so  came  of,  till  going  deeper  and  deeper  .among  the'other 
j^bres,  and  at  last  runntjag  under  them^  they  coukl  be  no  longer  traced,  bufr 
brake  off.— Eighthly,  (  found  it  much  moi%  difficult  to  unravel  the  fibres  of 
the  coecum,  (Iian  the  other  intestine,  which  seemed  more  interwoven  than  those 
of  the  rest,  and,  to  have  contrary  tendencies  ov.c.  among  aiiotlier. 
...This  «s  the  sum  of  my  obser^•ations  liUherLo  cunceming  this  coat,  which  I- 
take  leave  to  think  one  concave  and  helical  muscle,  if  I  may  so  stile  it:  and  that 
i  might  be  supposed  suoh,  the  forementioned  insertions  seemed-  to  evidence^ 
appearing  in  the  separating  appositely  enough  to  represent  the  fabric  of  a  muscle 
delivered  by  the  accurate  Steno.    Where  the  tendons  of  it  are  fixed,' is  not 
evident;  but,  if  I  may  have  the  liberty  to  conjerture,  I  ?h(?n!c}  think  the  nppei- 
of  them  to  be  radicated  at  the  pylorus,  (since  the  carneous  coat  of  the  ston  rich 
being  by  the  learned  Pr.  Willis  found  to  be  a  muscular  -  contexture,  and  iliere 
being  a  continuation  of  mption  between  that  part  and  the  intestines,  it  seems  to 
me  not  altogether  improbable  they  may  be  but  one  muscle;). and  tlteotheif  afc 
tjie  anus.* 

*  Kotwiihslanding  Dr.  Cole's  ebierrationi,  the  fkc(  remains  as  tefitrej  vis.  tlie  "supposp^aiH 
vtht^'tbits  o  tbe  intestines  arc  anoubr,  (or  ratbei  lalcifbrni)  and  iiot  spiral* 
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Fiitthfir  Qbietvatiom  of  the  Lunar  Eclipse,*   of  Jan,  i,  167^,  N.S*    By  M, 
Bulkaldt'  Rkhdt,  Heeker,  ^c.        125,  p.  610: 


Observed  at 

Pari*, 

Paiis, 

Stfasburg, 

,  by  Butlia 

Id. 

by  Hecker, 

by  fiididt. 

London. 

b.  m. 

1. 

h.      m.  t. 

b.     m.  ■«!. 

h. 

m.  s. 

l^egianing  of  eclipse. . 

2  22 

30 

2       8  0 

3    48  48 

2 

16  0 

Greatest  obscaratlon. . 

3  18 

1-1 

3     20  IB 

3    45  16 

3 

11  37 

4  13 

56 

4    32  S6 

4    4i  44 

4 

7  15 

1  51 

26 

a   24  36 

1.  52  66 

I 

51  15 

3«  21' 

4*  24'  31* 

.•,It  appearv,  from  these  obaennitbns,  compared  with  calculations  from  the 
then  existing  tables,.  that  .the  Rudolphine  tables  differ  considerably  from  the 
truth,  botU  for  duration  and  magnitudes  but  the  Philobic  Ubles  less.. 

An  Account  ofsot/ie  Books,   N*  I25j  p.  61 1. 

-  I.  Nicolai  Mercatoris  Ho1sati.^So&  R^ia,  InstituUonmn  Astronomic  rum 
Libri  duo,  de  Motu  Astrbmm  Communi  et  Proprio,  sepundCkm  Hypotlieses 
Veterum  et  Receni  iunim  praecipuass  deque'  Hypothe8e»n  ex  Observatis  Con 
strnctione:  cum  mulis  Tychonianis  SoUribus,  Lunaribus.  Lunaa-Solaribus' 

ct  Rudolphinis,  Solis,  Fixarum,  et  c]u'mqne  Errantiiim,  earumque  Usu  Prse* 
ceptis  et  Exemplis  commonstrato:  subiiexa  Ap[)endice  eorum,  qua  novissimis 
temporibus  caeUtus  innolueruut.   Lond.  1670,  in  Svo» 

Tliis  learned,  and  industrious  mathematiciiin  comprehends  in  these  institutions 
the  sum  and  substance  of  astronomy.  And  though  many  authors  before  him 
have  treated  this  science  well,  particularly  Masstlin,  Kepler,  Ricdoli  and 
Gassendl,  yet  he  pursues  several  things  dlfferenlly  from  othei^,  and  insists  on 
such  particulars  as  he  tliouglit  most  pertinent  to  his  piirpr>5e.  For  besides  the 
cliiefuse  ol"  both  ihe  globes  in  some  considerable  problems,  and  (he  trigono- 
metrical calculation  employed  in  tiie  doctrine  of  the  sphere;  he  has  fult  ex 
plained  the  equaUon  of  time,  in  both  the  Ptolom«ao  and  Copern,cau  systc  m  .s 
also  the  lunar  hypothesis  of  Tycho,  and  the  eliptical  of  the  planets;  nor  has  he 
been  less  solicrtous  in  teaching  how  to  raise. hypotheses  from  observations  and 
in  dehvering  th^  calculus  of  the  celestial  motions  from  the  most  approved  tiwesT 

•  S«  Kvenl  other  obtcrrations  of  tliU  eclipse,  in  soom  of  the  prectOing  Kunib«r«, 
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(■xpla'ining  also  with  exactness  the  Keplerian  livp^'t'.!' '•is- o<  tlse  nianels,  and  sub- 
joining ihc  astronomicai  iiypolhe!>es  at  Ward,  iiuUiuid,  auU  iui  own,  which  last 
be  esteems  new,  and  acSoordiitg  to  which  he  teaches  how  to  make  a  calculus  a 
priori,  comparing  the  same  with  good  observations.  Tlie  wliole  he  concludes 
with  the  expoation  of  the  late  discoveries  made  in  the  Heaveiis, 
;  If.  Observations  snr  !es  Eaiix  Minerales  de  plusieurB  Provinces  de  Prance,, 
laites  en  r  Academic  Rov ale  dcs  Sciences,  en  P  arinee  i()70,  et  1O71,  par  ie  Sieur 
du  CI0S,  Conseiller  ct  Medecia  ordinaire  du  lioy,  de  b  due  Acadejuui.  A 
Paris,  ]U/  5,  in  J3mo. 

This  account  of  mineral  waters,  like  all  other  treatises  thereon  published  at  this- 
period  of  time,  is  filled  either  with  vague  conjectures  or  erroneous  asserltons. 
Among  tbe  modern  fksrr'-ptions  aiid  analyses  of  the  mifieral  waters  of  France,, 
those  hy  Cadet,  Ba3'en,  Venel,  Dej'eux,  CajTcre,  Fourcroy,.  See.  deserve  to  he 
particularly  consulted. 

III.  Cochlearia  Curiosa,  or  the  Curiosities  of  Scurvy-grass,  written  in  Lattft 
by  Dr.  Andr.  Mohmbrochius  of  Leipsig,  and  translated  by  Dr.  Th.  Sherley» 
Physician  in  ordinary  to  his  Majesty.   Lond.  in  8vo. 

Scurvy-grass  is  not  now  in  that  high  cstitnation  in  which  it  formerly  stood. 

IV.  Two  Treatise?,  ihe  one  Med;ca!,  of  tht:  GouL;  by  Herman  Biisschof,. 
Senior,  of  Utrecht,  residmg  at  Batavia  in  the  East  IncUes;  the  other  partly 
Chlrurgical,  partly  Medical,  containing  some  Observations  and  Practices  re- 
latinj^  to  some  Extraordinary  Cases  of  Women  in  Travail,,  and  to  some  other- 
uncommon  Cases  of  Diseases  in  bot^  Sexes;  by  Hen.  van  Roonhuyse,  Physi* 
cian  in  ordinary  at  Amsterdam.  'Translated  from  the  Dutch.  liondon,  inSvo. 
167 '5. 

In  the  1st  of  these  treatises,  the  autiior  after  giving  it  as  his  opinion,  thafe 
the  seat  of  the  gout  is  within  the  periosteum,  proceeds  tu  describe  from-  experi* 
enoe,  both  made  upon  himself  and  others,  the  cure  of  the  gout,  by  burning 
with  a  soft  and  woolly  substance,  called  moxa,  made  by  a  skilful  preparation 
of  a  certain  dried  herb,  highly  valued  by  the  Chinese  arw!  J;ipone5e;  of  which 
>ie  pent  over  a  qnanttty  to  his  brother  at  Utrecht,  from  wlience  Mr.  P.tt,  in  St. 
Faul'to  Church-yard,  has  procured  a  parcel  ior  the  use  of  those  that  are  desirous, 
to  employ  it,  not  only  for  this  purpose  of  curing  the  gout,  bat  also  for  that  of 
removing  epi]q)sy,  madness^  and  catalepsy. 

The  other  treatise  contains  several  happy  cures  of  strange  ruptures  and  other 
semarkoble  accidents  of  tbe  womb:  the  manner  of  performing  the  Caesarean 
tcction,  of  curing  »he  falling  down  of  the  womb,  of  curing  wombs  closed,  3nd 
several  t  lo-nres  of  tiie  vagina  uteri,  of  a  hnj)[iy  cure  of  a  chilu's  fLindauicnL 
dosedji'^aud  of  llic  rupture  of  a  bladdery  of  the  luuv  uuiou  of  the  dura  laaier  to^ 
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the  skull ;  ol'  Llie  modern  use  aad  abuse  oi  trepaiminjfi  ivbich.  is  here  showed 
not  to  be  so  often  neoeMsry  nor  useful  as  is  oommonly  pretended;  of  grievous 
wounds  in  the  head  well  cured  without  the  trqwn;  of  the  manner  of  cutting 
hare^li|»»  and  several  successful  operations  thereof;  of  the  happy  cure  of  a 

wounded  nerve,  &c, 

V.  New  and  Curious  Observations  of  the  Art  of  Curing  the  Venereal  Disease, 
kc.  Written  in  French  by  M.  dc  B!egri)',  Surgeon  to  the  French  Queen; 
translated  by  Walter  llarrys,  M.  D.  iate  Fdlovv  of  New  Collie  ia  Oxford. 
Lond.  l67$>  in  8vo. 

An  Account  of  Firginiat  iu  .Situation,  TemperaturCt  Productions,  Inhabitants, 
end  their  ma-nner  of  plariting  and  ordering  Tobacco,  &c*    Communieated  by 
'  Mr.  Thomas  G lover ,  an  ingenious  Surgeon  that  has  lived  some  Year*  in  that 

Country.    JS"  12(3,  p.  6*3. 

There  \s  little  in  this  paper  worth  preserving,  etcj^pt  the  account  of  a  cer- 
tain marine  anin^al,  which  is  follows:  As  I  was  coining  down  ll>e  Rapahan- 
nock  river  in  a  sloop  bound  for  the  bay,  it  happened  to  prove  calm;  at  which 
time  we  were  three  leagues  short  of  the  river*s  mouth;  the  tide  of  ebb 
being  then  done,  the  sloop  matt  dropped  his  grapHn,  and  he  and  his  boy  took 
a  little  boat  belonging  to  the  sloop,  in  which  they  went  ashore  for  water^  leaving' 
me  aboard  alone,  in  which  time  I  took  a  small  book,  out  of  my  pocket  and  sat 
down  at  the  stern  of  the  vessel  to  read.  But  I  had  not  read  long  berore  I  heard 
a"  great  rushing  and  flashing  of  the  water,  which  caused  me  suddenly  to  look 
up,  and  about  half  a  stone's  cast  from  me  appeased  a  most  prodigious  creature,* 
much  resembling  a  man,  only  somewhat  larger,  standing  right  up  in  the  water, 
with  his  head,  neck,  shoulders,  breast,  and  waste,  to  the  cubits  of  hb  arms, 
above  water;  his  skin  was  tawny,  much  like  that  of  an  Indian;  the  figure  of  his 
head  was  pyramidal,  and  smooth,  without  hair;  bts  eyes  large  and  black,  as^ 
were  also  his  eye  brows;  his  moulli  very  wide,  with  a  broad  black  streak  on  the 
Upper  Jip,  which  turned  upwards  at  each  end  like  mustaciiiosi  his  countenance 
was  grim  and  terrible;  his  neck,  shoulders^  arms,  breast,  and  waste,  were  like 
those  of  a  man ;  his  hands,  if  he  had  any,  were  under  water;  he  seemed  to 
stand  with  his  eyes  fixed  on  me  for  some  time,  and  aftenvards  dived  down ;  but 
a  IKtte  after  rose  at  somewhat  a  further  distance,  and  turned  his  head  towaids 
me  again,  and  then  immediately  fell  a  little  under  water,  and  s\vam  away  so  near 
the  top  of  the  water,  that  I  could  discern  him  throw  out  his  arms  and  gather 

*  In  att  probtbiBty  torce  species  either  of  pboca  or  tricbecbus» 
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them  in,  an  n  man  does  when  he  swims.  At  last  he  shot  with  his  head  down- 
wards, by  which  means  lie  cast  his  tail  above  the  water,  which  exactly  resem . 
bled  the  tail  of  a  fi8h>  with  a  broad  fan  at  ibe  end  of  it. 

As  to  Ihe  timber  of  this  country  there  are  divers  kindsj  four  several  aorta  of 
oak,  very  tall  and  smooth.  There  is  also  another  sort  of  timber  called  hidcery, 
harder  than  any  oak.  There  are  also  very  large  and  tall  poplars,  and  in  some 
pirts  of  the  couniry  great  store  of  pnios  fit  for  masts  of  ships;  there  are  like- 
wise black  walnut,  cypress,  cedar,  dogwood,  ash,  elm,  gum-tree,  locust,  dies- 
nut,  hasel,  sassafras,  holly,  elder,  with  several  others. 

As  to  the  fruit  trees  of  the  country  it  affords  great  plenty:  for  thet«  are  few 
planters  but  that  have  fair  and  lai^  orchards,  some  whereof  have  twelve  hun- 
dred trees  and  upward,  bearing  al!  sorts  of  English  apples,  as  pear-mains,  pip- 
pins, russetens,  costards,  mangolds,  kings-apples,  magtten?,  batchelors,  and 
many  others,  of  which  they  make  great  store  of  cider.  Here  are  likewise  great 
peach  orchards,  yielding  such  an  infinite  quantity  of  peaches,  that  at  some 
plantations  they  beat  down  to  the  hogs  40  bushels  in  a  year.  Here  are  also 
great  store  of  quinces,  which  are  laiger  and  fairer  than  those  of  England,  and 
liot  so  harsh  in  taste;  of  the  juice  of  these  thc-y  also  make  quince  drink.  Here 
are  likewise  apricotd,  and  some  sorts  of  English  plums,  but  these  do  not 
ripen  so  kindly  as  they  do  in  England.  There  are  some  sorts  of  pears,  but  at 
very  few  plantations:  I  have  seen  the  bei^my,  warden,  and  two  or  three  other 
sorts,  and  these  are  as  fair,  large,  and  pleasant,  as  they  at«  in  England.  Here 
grow  as  good  figs  as  in  Spain,  but  there  are  few  planted  as  yet.  Those  that 
take  the  pains  to  plant  gooseberrie?:  have  them;  but  I  never  saw '  any  of  our 
English  currants  (riberries)  there,  and  it  is  observed  that  oranges  and  lemons 
will  not  grow  there;  though  they  do  in  more  nonhern  countries.  There  are 
also  plenty  of  roulberry-trees  about  their  houses ;  these  were  planted  at  first  to 
feed  silk-worms,  but  that  design  foiling,  they  arc  now  of  little  ,  use  amongst 
lliem.  The  meanest  planter  has  store  of  cherries,  and  they  are  all  over  Vir- 
ginia as  plentiful  a?  they  are  in  Kent.  The  cherry-tree*  grow  more  large  ge- 
tierally  titan  iliey  <lo  iii  England,  and  bear  more  plentifully,  without  any  pains 
taking  of  digging  about  them,  or  pruning  Ihem.  There  grows  wild  iu  some 
places  of  the  woods  a  plum  somewhat  like  our  wheat-plom:  but  it  exceeds  it, 
being  much  more  succulent.  In  the  woods  there  are  abundance  of  vines,  which 
twine  about  the  oaks  and  poplars,  running  up  to  the  top  of  them;  these  bear  a 
kind  of  claret-grapes,  of  which  some  few  of  the  planters  make  wine.  It  is 
somewlmt  smaller  tUm  »enc)i  ciaret;  prob  ibiy  throuixh  want  of  cultivation. 
There  is  also  in  the  woods  a  little  shrub,  bearmg  a  berry  like  our  elderberry, 
and  )s  very  pleasant  to  eat. 
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-  Tlieir  gn.'-'.lens  have  all  sorts  of  English  pot-herbs,  greens,  and  sall.icls.  Also 
roses  and  other  flowers.  There  grow  wild  in  the  woods  planlane  of  all  sorts, 
jtellow'dock,  bur-dock,  Solonion*8-8ea],.  agrimony,  ceotory,  scaluous,  groundsel, 
dwarf-elder,  yarrow,  purslane,  and  white  nn«den-hair,  the  best  that  ever  I  saw. 
Upon  the  sides  of  the  hilk,  asanim,  and  on  the  bayside,  soldanella,  or  sea> 
scurvy-grass  in  great  plenty. 

Hepe  grows  the:  serpeiitarui  nigra,  the  root  of  which  was  so  much  used  in  the  last 
great  pestilence,  that  the  price  of  it  advanced  fro.'p  ten  shiiimgs  to  three  pounds 
sterling  a  pound;  here  is  also  an  herb  which  some  call  dittany,  others-pepper- 
wort  j  it  is  not  dittany  of  Candia,  nor  English  (Uttander;  it  grows  a  foot  or  a 
foot  and  a  half  high ;  the  leaves  are  about  the  breadth  of  a  groat,  and  figured 
like  arheart,  and  shot  out  of  the  stalk  and  branches  one  of  a  side  directly  oppo- 
site to  each  other;  it  smells  hot  like  pepper,  and  bites  on  the  tonfjue.  The 
wnter  of  this  herb  distilled  out  of  an  alembick,  is  one  of  the  best  things  i  know 
to  drive  worms  out  of  the  body,  and  an  ounce  of  this  water  taken  causes  per- 
spiration plentifully.  Then  are  great  numbers  of  other  herbs,  whose  names, 
nature,  •  virtues,  and  operations,  are  altogether  unknown  to  us  in  Europe, 
neither  have- there  been  any  iphysicians  in  those  parts  that  have  nnade  it  their 
business  to  understand  much  of  them;  but  if  the  use  of  them  were  well  known, 
U  might  prove  a  great  and  bcneficral  addition  to  the  materia  medica. 
*  There  are  also  divers  kinds  of  small  birds,  of  which  the  mocking-bird,  the 
ved'^bird,  and  humming>btrd,  are  the  most  remarkable ;  the  first  for  variety  and 
Sweetness  of  notes,  the.seoond  for  his  colour,  and  the  last  for  the  smallness  of 
his  body.  As  loitbe  mocking-bird,  besides  his  own  natural  notes,  which  are 
many  and  pleasant,  he  imitates  all  the  birds  in  tl>€  woods,  from  whence  he  takes 
liis  name;  he  sings  not  only  in  the  day  bnt  also  at  all  hours  in  the  night,  on  the 
tops  of  the  chimneys;  he  has  strange  motions  in  his  liymg,  sometimes  fl-utter- 
ing  in  the  air  with  bis  bead  nght  down  and  tail  up,,  other  times  with  his  tail 
'down  and  bead  up.  Beings  kept  tame  he  is  very  docile.  The  red-bird  Ukes  his 
name  from  his  colour,  being  all  over  cf  a  pure  blood-red.  The  humming- 
bird takes  his  uamefrom  the  noise  he  uiakes  in  fiying;  this  is  of  divers  onlours> 
andnotmucii  larger  than  a  hornet,  ;uvJ  }ct  has  all  tlie  parts  of  a  bird  entire. 

There  arc  live  or  six  sorts  of  snakes^  amongst  v\lnch  the  rattle-iinake  is 
most  remarkable,  being  about  the  size  of  a  man^s  leg,  and  for  the  most  part  a 
yard  and  a  half  long;  he  has- a  rattle  at  the  end  of  his  tail  making  a  noise  when 
any  one  approaches  him;  whidi  seems,  tio  be  a.  peculiar  providence  of  God  to 
warn  people  to  avoid  the  diinger. 

-  The  Indians  are  generally  well  proportioned  as  to  tlieir  stature,  being  somc>- 
what.  toil,,  but  ao  wa^s  corpulent;  (hdr  Jiair  black,  usually  hanging  right  down.; 
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their  eyes  also  Unck  ;  tlieir  skin  tawnj',  inclining  to  blackishne?? ;  they  live  to- 
j!^ether  in  towns,  and  every  toun  is  under  a  several  king.  At  the  first  coming 
of  the  Englislii  <l»vers  towns  had  two  or  three  tliousand  bowmen  in  tlieni ;  but 
now,  in  the  southern  parts  of  Virginia^  the  largest  Indian  town  has  not  above 
500  inhabitants ;  many  towns  have  scarcely  60  bowmen  in  them»  and  in  one  town 
there  are  not  above  20;  and  they  are  so  universally  thinned  in  the  foremen- 
tioned  southern  part,  thnt  I  verily  believe  there  are  not  above  300Q  hAi  under 
tlic  wliolc  government  ot  Sir  Wil].  Bartlet;  but  in  my  Lord  Ballimore's  terri- 
tories, at  the  head  of  the  bay,  where  the  English  were  later  sealed,  ihey  are 
more  numeroos^  there  being  still  in  some  towns  about  3000  Indians.  But  these 
being  in  continual  wars  with  each  other,  are  likely  soon  to  be  reduced  to  as 
small  numbers  as  the  former.  Instead  of  clothes  they  wear  a  deer-skin  tacked 
about  their  middle,  and  jinother  about  their  shoulders;  and  for  shoes  they  have 
pieces  of  deer-skin  tied  nboiit  their  feet.  J'heir  habitations  are  cabiuii  about 
nine  or  ten  feet  high,  wliich  are  made  alter  this  manner :  they  fit  poles  into  the 
ground,  and  bring  the  tops  of  them  one  within  another,  and  so  tie  them  toge- 
ther ;  the  outside  of  these  poles  they  line  vrith  baik  to  defend  them  from  the 
injuries  of  the  weather,  but  Uiey  leave  a  hole  on  the  top,  right  in  the  middle  of 
the  cabin,  for  the  smoke  to  go  out ;  round  the  inside  of  thdr  cabins  they  have 
banks  of  earth  cast  np,  which  serve  instead  of  stools  and  beds;  they  have  no 
kind  of  houshold  stuff,  but  earthen  pots,  wooden  bowls,  and  thin  maU  to  lie 
on ;  all  which  they  make  themsehres.  Their  diet  is  Indian  corn,  venison,  wild 
turkeys,  oysters,  and  all  kind  of  fish  the  rivers  aflbrd,  and  all  kind  of  wild 
beasts  of  the  woods.  ITiey  are  prohibited  the  keeping  either  cows,  sheep,  or 
hogs,  by  the  English,  lest  they  should  tnake  bold  with  more  than  their  own. 
Thev  formerly  took  their  fi-<h  after  an  odd  manner,  betbre  the  English  came 
amongst  them,  which  Uas  thus:  at  thehead  of  their  canoes  they  fixed  a  hearth, 
on  which  in  a  dark  night  ihey  would  make  a  blaze  with  fire  put  to  the  shivers 
of  pioe>tree,  then  they  would  paddle  their  canoes  along  the  shore  in  sfaoal- 
water ;  the  fish  seeing  the  light  would  come  as  thick  as  they  oould  swim  by  each 
other  about  the  head  of  the  canoes;  then  with  sticks  that  were  pointed  very 
sharp  at  the  end.^  they  would  strike  through  them  and  lift  theui  up  into  the 
canoe.  But  now  they  have  learned  of  the  English  to  catch  fish  wiili  hook  and 
line,  and  sometimes  the  English  use  their  way  in  dark  nights,  only  they  strike 
with  an  instrument  of  iron  somewhat  like  mole-tines* 

As  to  their  worship  I  know  little  of  it ;  only  they  have  priests  which  are  gene- 
r4:"1v  thoiii?ht  to  be  conjnrers;  for,  when  they  have  great  want  of  rain,  one  of 
their  priests  will  go  into  a  private  cabin,  and  by  his  invocations  will  cause  abun- 
d»acfl  te  tali  immediately,  which  they  call  making  of  rain.   They  otfer  the  fiiU 
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fruilta  of  all  things ;  the  first  deer  they  kill  afler  they  are  in  season,  they  lay  pri> 
vately,on  the- head  pf  a  tree  near  the  place  wher  *?  they  killed  it,  and  they  say, 

no  good  luck  will  hef^l  them  that  year  if  they  do  not  ofier  the  first  of  every 
thinp:.  lliey  burn  the  bodies  of  the  dead,  and  SOW  up  the  ashes  in  mats>  which 
tliey  place  .near  the  cabins  pf.  their  relations. 

j^^rtUenwU  eoneeming  the  (^ntUy  of  a  Degree  of  a  great  Circlet  in  English 

Measures^   N*  126,  p.  636. 

Some  tiroe'smoe  an  account  was  given*  concerning  the  quantity  of  a  degree 

of  a  great  circle,  according  to  the  tenor  of  a  printal  French  discr  nrse,  entitled 
De  la  Jvlcsurc  dc  I.1  Tcife.  Tlie  editor  not  then  1; noting  wli.'.t  had  been  done 
of  that  nature  here  in  England,  hvA  liaving  been  since  directed  to  the  perusnl 
of  a  book,  composed  and  published  by  tljat  known  mathematician  Richard  Nor- 
wood in  the  year  entitled  The  Seaman's  Practice,  wherein,  among  other 
parUculars,  the  compass  of  the  terraqueous  glohe,  and  the  quantity  of  a  d^ree 
in  English  measures  are  delivered,  approaching  very  near  to  that  which  has 
been  lately  observed  in  Prance;  he  thought  it  would  much  conduce  to  mutual 
confirmation,  in  a  summary  narrative  to  take  public  notice  here  of  the  method 
used  by  the  said  English  mathematician,  and  of  the  result  of  liie  same;  which, 
in  short,  is  as  follows : 

An.  1635,  Mr<>  Norwood,  -reader  of  the  mathematics  in  London,  observed  as 
cxrtctly  as  he  ronld,  the  summer  y^lstitial  meridian  altitude  of  the  sun  in  the 
middle  of  the  city  of  York,  by  an  arch  of  a  sextant  of  more  tiian  hvc  ft'et 
radius,  and  found  it  to  be  331;  and'ibnnerly,  viz.  An.  1633,  he.  had  ob< 
served  the  like  altitude  in  the  city  of  London,  near  the  Tower,  to  be  63*^  1'; 
the  difference  between  which  numbers  gives  2*  28'  for  the  difllerence  of  latitude 
between  those  two  cities.  Whereupon  he  actually  measured  for  the  most  part  the 
way  from  York  to  London  with  chains,  and  wh^re  he  measured  not,  he  paced  it, 
saying,  that  through  custom  he  tisually  oatne  vecy  near  the  truth ;  observing  ail 
thG»  way  he  9ame,  with  a  ctroumferentor,  all  the  principal  angles  of  position  or 
windings  of  the  way,  with  a  ciompetent  allowance  for  other  lesser  windings, 
ascents,  and  descents  ^j'^t  laying'  these  down  by  a  protractor  after  the  usual 
mnnner,  hut  framing  a  table,  much  exncter  and  fitter  for  this  purpose.  And  by 
this  method  and  mcasiue  he  fpund  the  parallel  ol  York  from  that  of  London 
to  be  3149  p.ha)ns,  every  chain  b<^ing  6  poles  or  $9  feet,  1<)|  isughsli  feet  to  a 
pole.  Ifow  these  Q149  chains  bnng  equal  to  3*  28',  the  aforesaid  difference  of 

*  See  Nob  112  and  No.  1 M  of  these  Tbct>. 
VOL.  II.  K  £ 


3O0  PHILOSOPHICAI.  TRAN8ACXIONS.  [aNNO  l6j6, 

latitude  Ijetwf'pn  those  two  citie?,  a  little  calculation  makes  it  appear,  that  one 
degree  of  a  great  circle,  measured  on  the  earth,  is  367  of  our  feet,  in  round 
numbers  36? '200,  or  22254  poles,  which  make  956  furlotigs  and  14  poles,  or 
69-f  Ei>glish  roiles  and  14  poles,  8  furlongs  to  a  mile,  and  40  pdes  to  a  fur- 
long. W[jich  being  conn  pa  red  to  that  measure  of  «  degree,  which  is  delirered 
in  the  abovp-mentioned  French  discourse,  wll!  be  found  to  come  very  near  it, 
they  (ind.ng  73  miles  nearly,  at  5O0O  feet  to  an  English  mile,  which  make 
365000  i'eel;  whereas  llie  6g^  English  miles  and  14  poles,  found  by  Mr.  Nor- 
wood, amount  to  367200  feet,  reckoning  5280  feet  to  an  English  mile,  as  the 
true  measure  of  it  is ;  whence  the  difference  between  these  two  measures  ap- 
pears to  be  no  more  than  2200  feet,  which  is  not  half  an  English  mile  by  440 
feet. 

i'roni  hence  the  whole  circumference,  as  also  the  diameter  and  semidiameter 
of  the  said  terraqueous  globe,  according  to  this  measure  may  be  easily  found, 
viz. 

The  circumierenoe.   25056  miles. 

The  diameter   7966.* 

Otservalions  made  of  the  late  Solar  Eclipse  on  tie  Ut  iff  June,  1676,  0.  S, 

126,  p.  637. 
1st.  By  Francit  SmetktoiA,  Esquire,  as  Mows, 

I.  tn. 

The  beginning  of  ilie  eclipse  at  Westmimter, ....  7  50 

The  end  was  at  ,  .  .  ,  Q  54j. 

Therefore  the  whole  duration  was  2  4f 

The  Umes  taken  by  a  pendulum  dock,  vibrating  seconds,  and  corrected  bj 
observations. 

The  telescope  a  good  one,  of  7^  feet 


«  Thif  iMMOMnieat  of  th»  ««tb  at  M>«iily  b  dale,  bf  our  eooDtiyinan  Nofwood, »  my  ]iigeni> 

ODsIy  devised,  and  Siraply  executed,  reflecting  on  b:m  considerable  credit  as  m  ii3djvlju.-il,  whose 
iooos  aund  conveoieDce  fog  (be  perloraiance  wer«  jmali  aod  bumble.  Tbe  deviatioa  from  aa  aocu- 
nrte  reHilt  it  aho  not  ao  coaaidenible  aa  might  be  expected  fhnn  tbe  rude  maanec  of  hia  nwnuring 
wilt  a  chain,  in  all  direclioas  along  the  bigh  road,  fo  the  right  and  left,  as  well  as  up  and  down  hill, 
and  sonoehmes  onljr  by  pacing  or  stepping  Uut  disiaoce*.  U  seems  bowe«er  be  did  not  make  a  mffi- 
cieat  aUowanoe  fiw  tfaoaetigt^sdiiecHonaaBdeatiiiMtkMU,  aahiaooachiaioagivM  the  mean  length  of 
a  degree  of  lasitude  too  much  by  almost  half  a  roile,  vii-.  €9^*,  miles  to  a  degree,  instead  uf  ^9,',, 
M  deduced  trom  many  later  and  more  accurate  measurements.  Uf  tbeae  a  full  account  is  given  in 
my  [Dr.  Hmttc»*$i  Fbilouphjcal  Diotkoaiy,  fuder  tbe  articlea  degree  vadtarti,  where  the  partr> 
ctdara  lelst jqg  to  them  naj  be  aeeo. 
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3d.  B]f  Mr,  Colsoftf  at  fVa^^g,  mar  Lottdon. 
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The  times  corrected  by  observed  altitudes. 


yin  Account  of  some  Books.  N**  126,  p.  638. 
I.  Elemetis  Matheiuatiques,  ou  Principes  G«neraux  de  toutes  les  Science* 
qui  ont  les  Grandeurs  pour  Object:  par  J.  P.  A  Paris,  1675,  in  <juarto. 
.  The  author  of  this  work,  Jean  PresteC,*  delivers  a  short  and  easy  method  to 
compare  quantities,  and  to  discover  their  proportions  and  relations  to  each  other, 
by  characters  of  numbers  atid  letters  of  the  alphabet  5  affirming  to  have  here 
demonstrated  things  in  a  geometrical  order,  and  rf-ndfred  the  algebraical  ana- 
lysis much  easier,  and  treated  the  same  more  fundamentally  than  has  been  done 
hitherto. 

By  quantity  he  understands  here  not  only  the  extension  in  length,  breadth, 
and  depth,  but  whatsoever  we  conceive  to  be  capable  of  more  or  less,  and  that 

can  be  exactly  measure!,  whethar  it  be  ^actly  known,  or  supposed  such.  He 
considers,  that  though  arithmetic  be  a  science  on  which  all  Others  depend,  yet 
it  is  this  algebra  which  serves  to  elucidate,  extend,  and  perfect,  as  much  as  is 
possible,  arithmetic,  and  generally  all  the  sciences  that  relate  to  the  mathematics: 
it  being  so  general  that  it  con«ders  all  quantities,  and  what  it  demonstrates 
being  capable  to  be  applied,  not  only  to  numbers,  lines,  and  figures,  weighU  and 
velocities,  but  also  to  all  such  numbers,  lines,  velocities,  and  particular  quantities, 
as  you  can  conceive  in  each  species  of  quantities. 

But  it  is  not  only  the  extent  and  universality  of  algebra  for  which  he  com- 
mends it,  but  also  the  facility  it  affords  to  the  mind  of  discovering  the  most 
hidden  truths. 

•  John  Presfet,  a  priest  of  the  oratory,  was  born  a;  Ctialoas-sur-S;ione,  ir.  iffoS.  He  WeQttOptori> 
early  in  life,  where  having  tioubed  his  studies,  he  was  eateiUined  by  father  Malbraocbe,  wbo, 
fiadbg  he  had  a  geolut  for  the  Mieooea,  taqgfat  him  mallieaMtica,  in  wfaieh  his  young  pupil  made  to 
rapid  a  progress,  that  at  17  years  of  age  he  puUisbed  ibe  fint  editioo  of  hu  Elemeos  de  Mathema- 
tique*.  Jaibe  Mine  year,  i67&,  he  entered  the  coqgregaHaii  of  the  oratory,- and  (ati^ht  matbemaiica 
with  dialingniahed  lepotaUoo,  partioilaily  at  Angers  and  ai  Nantes.  He  died  Juoe  %,  16^,  at  Ma- 
Iliict.  His  Clemens,  abore  noticed,  cootsin  miajr  ewions  pralileau.  The  beat  edition  is  that  of 
i6$9,iaSToluaMe4lo. 

ft  Ji  'i 
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As  to  the  order  which  our  author  has  observed  in  those  dements,  they  are 
divided  into  two  parts.  The  ^rst,  containing  five  books,  explains  and  demon- 
strates both  the  suppiitntlon  witli  nnmbers,  called  arithmetic,  and  that  of  sym- 
bols or  )eUers>  called  algebra.  The  other,  in  four  books,  explains  and  treats 
fuiubmentally  of  the  analytical  part,  teaching  to  resolve  questionSj  and  to  dis- 
cover the  general  truths  of  the  mathematics. 

In  the  last  four  books  he  settles  first  the  grounds  of  analysis.  Next,  after 
giving  some  idea  of  the  method  of  Diophantus»  and  of  that  of  VIeta,  he  is  par- 
ticular tn  explaining  the  method  of  Descartes,  which  he  esteems  to  be  the  most 
general,  fwrlile,  unci  easiest  of  all.  Yet  seeing  that  this  famous  man  has 
not  detnonstnited,  nor  so  much  as  explained,  all  the  principles  which  he  has  made 
u$e  of,  our  author  intimates,  that  the  reader  will  not  find  in  his  writings  the  same 
advantages  for  understanding  his  analysis,  as  may  be  had  from  these  elements. 
For,  arter  Ik:  li.is  clearly  <'\p)ained  nnd  demonstrated  all  those  principles,  hfi' 
tlietice  de  iuLcs  m  orrler  not  only  all  the  discoveries  made  by  Descartes,  but  also 
other  new  and  more  u&eiul  ones. 

II.  De  TArt  de  Parler ;  i  Paris,  16/5,  tn  l2mo. 

To  make  the  reader  comprehend  the  true  reasons  of  the  principles  of  rhetoric^ 
the  author  begins  with  explaining  how  discourse  comes  to  be  formed;  and 

there  being  nothing  better  than  nature  herself  to  tench  us  the  form  tVnt  onr 
words  ought  to  have  far  expressing  our  thoughts  and  the  motions  ot  our  will, 
he  represents  to  himself  a  troop  of  men  newly  bom,  and  tiiat  never  have  spoken 
before.  He  considers  what  these  men  would  do:  he  shows,  that  being  soon 
tired  with  expressing  their  mind  to  each  other  by  gestures,  they  would  quickly 
find  the  advantage  of  speaking,  and  form  a  language  to  themselves ;  he  inquires, 
what  form  they  would  give  to  that  lanpuajxc  ;  and  In  thi$  inq^iiry  belays  the- 
foundations  of  all  languages,  and  shows  the  reason  ot' a!!  the  rules  prescribed  by 
grammarians,  showing  that  this  research  is  very  useful  to  learn  languages  with 
more  ea$ie,.  '»nd  to  speak  them  with  more  exactness.  And  having  made  these 
new  men  act  their  part,  he  declares  what  has  been  the  true  origin  of  tongues, 
and  that  it  is  not  hazard  that  has  made  men  find  out  the  use  of  speech ;  yet  > 
showine;  that  ^pe^ech  is  suhieet  to  men's  will,  nnd  that  cnstom,  or  the  common 
consent  L)t"  men,  exercises  an  absolute  powtT  over  words  ;  whereupon  he  gives 
rules  to  know  which  are  the  laws  of  custom,  and  to  observe  them  alter  be  has 
in&trocted  the  reader  which  are  the  laws  prescribed  by  reason. 

IIL  Ute  Manner  of  Raising,  Ordering,  and  Improving  forest  Trees ;  also 
how  to  plant,  make,  and  keep  Woods,  Walks,  Avenues,  Lawns,  Hedges,  &c. 
with"  several  figures  proper  for  Avenues  and  Walks  to  end  In  ;  and  convenient 
figures  for  Jjawns;  also  Xtules  and  Tables,  showing  how  the  ingenious  Planter 
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itiay  measure  flttperficial  figures i  with  Rules,  how  to  dmde  Woods  and  Land ; 
and  how  to  mpasnrr  Timber  anr!  other  Solid  Bodies,  either  by  Arithmetic  or 
Geometry,  &c.    By  M.  Cuoke,  in  4 to. 

IV  and  V.  The  French  Gardiner  reprinted;  to  which  is  annexed  the  Englisli 
Vincyanl  vtndicRtcd,  and  the  Way  of  making  and  ord^ing  Wines  in  France,  &c. 

The  FVencli  GaixJiner.  which  gives  proper"  instructions  for  the  culture  and 
propagation  of  the  best  esculent  plants,  which  ate  yet  much  wanting  in  England, 
is  r'?|jrinted  in  a  third  edition,  illustrated  with  sculptures:  To  which  is  annexed. 
The  English  Vineyard  vindicated;  and  the  Way  of  making  and  onlering  Wines 
in  Fratioe,  in  8v'o.  '      '  . 

On  the  fffixts  of  Thunder  and  Lightning  m  Sea  Compasses  i  also  on  the  Gradual 
Aherntion  of  the  Temperature  of  the  Air  in  dijferent  Countries ;  of  an  uncom-- 
VI mi  fJijgroxcope  ;  anrl  nn  the  Scent  of  the  Mttsk-qkask,  &c,t  in  a  Letter from' 
Dublin.   N**  J27,  p.  647. 

,  Mr,  Haward,  a  very  credible  pierfton,  tells,  me,  |hat  being  once  master  of  a 

ship  in  a  voyage  to  Bnrbadoes  in  company  yith  another  commanded  by  one 
Grofton,  of  Ncvv-Englarid,  in  the  latitufle  of  Bermnd:!?,  they  we l«  suddenly 
alarmed  with  a  lernbie  clap  of  tliuiuler,  wlncli  broke  Mr.  Grofton's  foremast 
tore  his  sails,  arid  damaged  bis  » iggntg.    Biu  that  after  ihe  noise  and  confusion 
were  past,  Mr.  Haward,  to  whom  the  thunder  had  been  more  fevourable,  was 
however  no  Jess  surprisfd  to  see  bis  companion's  «ihip  steer  directly  homeward 
agfin,   At'firsst  be  thought  that  they  M  mistook  their  course,  and  that  they 
would  soon  perceive  their  error;  but  seeing  them  persist  in  it,  and  being  by 
this  lime  almost  out  of  call,  he  tacked  and  stood  af'ier  Uiem;  and  as  soon  as  he 
got  near  enough  to  be  well  understood,  asked  where  tliev  were  going:  but  by 
their  answer,  which  imported  tljjatlliey  had  no  other  design  than  tbe^  prosecu- 
tioifipf  ^heir  former  intended  voyage,  and  by  the  sequel  of  their  discourse,  it  at 
last  «PI>ev«i  l*»at  Mr.  Groflqn  did  indeed  steer  by  the  right  point  of  his  com- 
pass, but  that  the  card  was  turned  round,  the  north  and  south  poinU  having 
cltuinged  positions;  and  though  with  his  finger  he  brought  the  ficur-de-Iys  to 
point  directly  norths  it  would  iniuiediatcly,  a.*;  suon  as  at  hberty,  return  to  thia 
new  .unusual  posture;  and  on  examiaalioa  he  foui\d  every  con>pass  in  the  ship 
alteted  in  the  same  manner:  which  strange  and  sudden  acddeut  he  cx>uki  impute 
to  nothing  else  h^t  the  operation  of  the  lightning  or  thunder  just  mentioned. 
We.^ll*,  that  those  eomp^uses  never  to  hia  knowledge  recovered  their  right 
DOSttbns  agdin. 

TjMtin,Aiiifiri<Kya^.least.as  &ir.*4tb«Ei\gli<|hpUntati9iii.ar»ipxUj!^  there 
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is  an  extraordinary  alteration,  as  to  temperature  of  the  country,  since  the 
Europeans  begrin  to  settle  there.    Which  change  i<;  gonprally  attributed  to  the. 
cntting  down  of  vast  wood?,  with  the  cletiring'  insd  CLiltivaliiip;  ol  tlie  country, 
i  But  tliat  IreJaml  should  also  considerably  alter  wuliout  any  sucii  rnaniiest  cause 

either  invalidates  that  reason,  or  else  evinces  that  quite  diflerent  causes  may 
produce  the  same  efiect.  For  if  it  be  true,  as  some  compute,  that  this  king* 
dom  was  better  inhabited  and  cultivated  before  the  late  civil  wars,  than  at  pre- 
sent, viz.  it  s!iould,  according  to  t!ie  reasons  for  t!ie  rh:iiig;c 
of  temperature  in  Aiuerica,  be  rather  grown  m'^rc  ^ulLMiiperate,  lor 
want  ol  cultivation  :  but  the  contrary  is  observable  here,  and  alinuiL  every 
one  begins  to  take  notice,  that  this  country  becomes  every  year  more  and 
more  temperate.  Fonnerly  it  veas  not  unusual  to  have  frost  and  deep  snows 
of  a  Ibrtnight  or  three  weeks  continuance;  and  that  twice  or  thrice,  some-  > 
times  offncr,  in  a  winter;  nay  wc  have  had  great  rivers  and  lakes  frozen  all 
ov(^r  ;  wliereas  of  late,  especially  these  two  or  three  years  last  pa.sf,  we  have 
had  scarcely  any  host  or  snow  at  ail.  JSeilher  can  1  impute  this  extraordinary 
alteration  to  any  fortuitous  concourse  of  ordinary  circumstances  requisite  to 
the  production  of  fair  weather ;  because  it  is  manifest,  ^hat  it  has  proceeded 
gradually,  every  year  becoming  more  temperate  than  the  preceding.  Though 
it  be  observed  that  frosty  and  snowy  winters  make  early  springs,  and  for 
as  little  as  we  have  had  of  either  this  winter,  yet  there  ha.s  not  within  the 
memory  of  any  now  Jiving  happenetl  a  forwarder  spring  m  Ireland ,  since  this 
place  could  produce  some  store  of  ripe  cherries  in  the  midst  of  April.  The 
wind  keeps  for  the  most  part  here  between  the  north-west  and  the  south, 
seldom  at  east,  and  yet  less  frequent  at  north  or  north-east,  insomuch  that  many 
h'-re  do  not  scruple  to  affirm,  that  for  at  least  1  nf  the  year  the  wind  is  westerly; 
and  we  have  sonu  times  Ivnown  passengers  wail  at  Chester  and  Holyhead  OO  leSS 
than  three  mouths  tor  a  fair  wind  to  come  hither* 

The  hygroscope  I  make  use  of,  I  thus  contrived.  I  took  two  fneces  of  deal 
board,  though  poplar  ivould  do  better,  each  about  two  feet  long,  and  a  foot  or 
more  in  breadth,  as  AB,  fig.  6,  pi.  g.   These  being  well  planed  and  shotten,  - 

that  their  cd^es  might  meet  even  to^xether,  in  that  position  they  were  fastened 
at  each  end  beUveen  two  ledges  of  oalit,  CC,  of  two  inches  broad;  fixing  both 
boards  in,  as  pannels  are  btl  in  walnscoat.  This  done,  supposing  4-  of  an  inch 
to  be  the  utmost  distance  that  these  two  boards  would  shrink  asunder  in  the 
driest  weather,  I  took  a  thin  piece  of  brass,  D,  two  or  three  inches  long,  and  -f 
incli  broad,  and  on  one  edge  towards  the  end  I  measured  -f  of  an  Inch,  dd,  this 
I  divided  it  into  five  equal  parts,  and  with  a  small  file  made  them  into  so  many 
fine  teeth,  tike  those  of  a  watch-whed*   This  piece  of  brass  I  placed  Ant,  across 
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the -juncture  of  the  two  boards,  nailing  one  end,  by  means  of  two  small  holes 
bb,  to  the  board  A  atAy»,  leaving  the  other  end,  which  is  the  toothed  one,  free, 
and  reaching  to  a  competent  distance  over  the  boarc^  B,  to  which  it  had  no  co- 
herence. Next  I  made  a  pinion  e,  consisting  of"  as  inauy  teelh  as  the  piece  of 
brass  had,  on  the  end  ui  a  piece  of  thick  iron  wire :  itie  axis  F,  with  its  pinion  e, 
I  SO  fastened  to  the  other  board  B,  by  nteaos  of  the  small  arm  B,  and  so  adapt, 
ed  to  the  teeth  of  the  brass  plate,  that  when  the  boards  shHnk.  a<(under,  the 
brass  being  drawn  a  little  away,  must  needs  turn  this  axis,  by  means  of  its 
toothed  pinion  e,  more  or  less ;  and  thus,  if  ever  it  happens  that  llic  boards 
gape  but  a  quarter  of  an  inch  asunder,  this  axis  will  have  made  one  entire  revo- 
lution :  wherefore  putting  a  long  index  G6  on  the  extremity  of  this  axis,  and 
making  a  cirde  round  it  with  the  usual  graduations,  numbered  from  any  point 
at  pleasure  the  motion  of  the  index  backward  or  forward,  shows  the  degrees  of 
the  drought  or  moisture  of  the  air.  Now  tnis  axis  may  be  made  to  pnss  tli  rough  a 
round  plate  of  woofl  or  metal,  that  hides  the  contrivance,  all  but  the  hand  and 
figures,  as  in  a  clock  or  watch,  it  is  to  be  noted,  that  the  boards  must  be 
fastened  to  the  ledges,  only  at  the  outer  edges,  as  at  aaaa,  that  they  may  have 
the  more  liberty  of  swelling  and  shrinking  asunder.  The  commodiousness  of 
this  kind  of  hygroscope  in  comparison  of  those  made  of  wild  oat«bcards,  may 
best  be  observed  by  those  that  may  try  them  both. 

I  have  here  also  sent  you  the  figure  of  an  adaiirable  instance  of  nature's 
luxuriancy,  in  her  contnvauce  even  of  insects.  Fig.  7*  pi*  9>  >s  ^  l^'"^*-^  large 
fiying  beetle,  of  a  dark  shining  brown,  with  a  huge  pair  of  horns,  in  propor- 
tion to  the  body,  shaped  and  branched  exactly  like  a  stag's  or  hart*s>  from  which 
last  it  is  denominated,  in  Virginia  and  New.£nglatid,  the  flying  hart.  It  Is  of 
the  shape  and  size  of  the  figures  above  referred  to.  ll  flies  high  and  swift,  and 
rests  most  commonly  on  branches  or  trunks  of  standing  trees  ;  where,  as  soon  as 
it  has  taken  up  its  station,  it  begins  with  a  shnll  cliirping  voice,  which  it  raises 
by  little  and  little  till  it  makes  the  whole  woods  ring  again ;  and  then  lessens 
gradually,  till  it  ceases  with  a  kind  of  silent  murmur,  as  if  the  Kttle  creature  had 
rung  itself  asleep:  then  it  flies  to  some  other  place,  and  begins  the  same  tune 
again.  The  horns  are  of  a  shining  bard  substance,  and  the  tips  of  them  touch 
the  same  phne  with  the  belly. 

Tiiough  the  author  in  1^"  27,  of  your  Transactions,  seems  incirnabie  to  be- 
Kere,  that  it  is  peculiar  to  the'Th^mes  water  akme,  upon  stinking,  to  be  re- 
coverable or  potable  again;  I  can  affirm  upon  my  own  knowledge,  that  water 
taken  aboard  at  New  London  in  New-Englaud,  though  in  eight  days  time  it 
stunV  intolerably,  yet  when  we  came  to  Virginia,  it  recovered  so  perfectly,  that 
I  wade  no  scruple  to  drink  ot  it  in  harbour,  even  when  we  had  freeh  water 
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newly  brought  from  shore,  nor  couid  I  easily  perceWe  it  had.  any  ^plics  ot  it* 
late  corruption. 

Thdt  the  testicles  of  the  anunal  colled  musk-quash  do  smell  strong  of  muskp 
as  Mr.  Josselin  says,  in  N*  85,  is  most  certain  t  for,  I  have  known  sonic  of  them 

kept  a  long  time  in  a  pocket,  till  they  were  become  hnrd  and  black,  and  yet  smelt 
as  strongly  m  at  first;  which»  iu  my  ppiiiion,  was  nothing  inferior  to  thesc^nt,of 
that  which  is  commonly  sold  for  musk  ii>  the  stu^. 

On  the  Texture  of  Trees  ;  and  on  An'mak  in  Wine,    In  a  Letter  from  Mr, 
Leewetihoeckt  Deljl,  ^priliif  J  676.  ,  N"  127,  p.  653. 

TVI.  Hnyp-ens  xvns  pleased  to  show  me  the  compnrnt've  rinnTcmv  of  the  trunlt'? 
of  plaiu.s,  ^v^lten  by  Dr.  Grew;  and  told  me  that  he  had  very  ingeniously  and 
icivrnedly  discoursed  on  that  subject;  though  I,  by  reason  of  my  unskilfidnesd 
in  the  English  tongue,  could  have  little  more  than  the  pleasure  of  viewing  the 
elegant  cuts. 

I  have  fonnerly  wri'ten  tn  you,  that  I  had  discovered  In  seveial  tree?  two 
sorts  of  vessels'  or  pores,  and  conceived,  that  the  matter  wiv'  h  ■^fi-v^'^  for  tlie 
mcrease  of  trees  was  in  the  greater  vessels  sent  upwurds/  and  ihul  some  small 
particles  again  descended  in  the  smaller  vessels,  to  the  roots,  wherebjr  was 
maintained  a  circulation' also  in  trees.  .    .  1 

But  not  finding  by  the  figures  of  Dr.  Grew;  that  he  has  discovered  these  iyrd 
•sorts  of  vessels  in  the  woody  part,'  T  here  take  the  hberty  of  sendihgf^you  the? 
eighth  part  of  the  transverse  slice  of  an  ash-sprig  of  a  year's  growth ;  anc^  now 
acquaint  you,  that  besides  those  two  sorts  of  vessels  in  wood,  -I  have  diseoipered 
a  third  sort ;  these  two  going  directly  opwanl,  and  this  third  issuing  out  of  the 

■  Tbeiie  two  amii-of  venelt  aie  described  bjr  Dr.  Grew  ia  hit  6ni  and  generai  Ai^tamy  <^  FlanU, 
in      Automjr  of  JlooM.  and  ia  bii  Aiutamy  ol  IViuilu.— *.  The  chief  ilis^lo  ^t|icb  Dr.  Grew,  'm 

hU  said  three  books,  nbsii;ni  these  vessel;  In  all  paiis,  is  not  the  convoyance  of  sap  bi-.t  ot'  air.  A;)J 
herein  SignorMaipighi  agrees  widi  biiu }  see  bis  Anatocne  Planteram  ^  part.  Ctnteni  coiQ^ooentibus. 
A'ct  m  some  fiew  plant*,  and  at  wrae  certaia  timei  of  the  yeiv  only.  Dr.  Otvw  ttiows;  that  (be  jaid' 
alr-vcss<:\s  Jo  conijin,  Ju  .•.qur  ;r.s  nxp,  find  how  it  cnmfs  Jo  [r.i^'i  .  see  Iil^  Aflatomy  of  Tuinks,  p.  2, 
ch.  1.  and  p.  2&.— '  Dr.  Grew,  iii  bis  aforesaid  first  book,  speak*  ^loilji'ctvrjjl/  ^-jiieireaittioiJ,  not. 
in  the  trank  but  in  ibe  root  only »  nod  that  not  by  vcttdt  of  a  different,^!. ihq  aaoie  spe^ics^  *)z,  Mp« 
vciiels,  some  of  them  rurning  thrnjgh  the  [(ilh,  by  wbich  ch'cfly  the  sap  rri.iy  .isLenJ,  ;i[iJ  some 
tbroogb  the  birit)  by  winch  jiart  of  the  sap  may  descet^d  }  tee  ch.  2,  of  thai  bot^k. — *  I'h&Si  tWO  sons 
of  tes$eU  are.  at  wa»  laid,  diaiinctly  and  largety  described  by  Dr.  Qtew,  partienliiTlj^  hi  bie'Anatoikif  «f 
Truolcs,  p.  "'2  u>  30.  An  f  iheexpjicalions  of  y\\  (lie  fiijuras  plainly  diaringuith  tlie  aif'Vei^els'  firom  iLc 
sap-vesseli.  The  pores  or  mouths  of  which  «aj>>v#sie)s  arf!..f(c>ai  t^fi;  iocoa}[pn}9jb(y»|i^lB^^p^e*  . 
tented  ooly  in  tig.  1 S,  where  tbejr  ere  very  mwlk        th^  of^iiiaf^i-  k«  ab^^Pr.SS,  of  ihatbooli. 
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middle  or  the  pith,  going  horizontally*  to  the  circumference ;  so  that  tlie  whole 
body  of  woodcoousts  of  nothing  but  small  hollow  pipes.' 

These  pipes,  out  of  which  the  firin  wood  is  made  up>  are  in  many  places  as 
clear  as  crystal/  and  in  other  places  they  seem  to  consist  in  part,  of  smalt 
gtoboles."  The  great  vessels  observed  and  expressed  by  Dr.  Grew,  I  saw  very 
manifestly  to  consist  of  small  globules.  These  great  vessels  are  generally 
furnished  wiiii  small  membranes,  u  liich  being  rut  through,  may  be  seen  to  lie 
obliquely  in  the  vessels;  and  these  I  conceive  to  be  valves  * 

**These  three  sorts  of  vessels  then  I  have  observed  not  only  in  ash  wood, 
but  also  in  elm,  oak,  willow,  shumach,  lime  tree,  apple,  pear,  plum,  walnut, 
hasel  tree,  &c.  And  all  the  vessels  which  Dr.  Grew  has  represented  in  ash  and 
otl-ier  wood,  though  they  differ  from  each  other  in  size,  yet  under  favour,  I 
tdkc  them  to  he  of  one  sort.''    lhavc  also  made  it  out,  as  well  as  I  could,  how 

Hiese  pails,  wblcb  Mr.  Leewenhoeck  calls  a  third  sort  of  Temelc,  Dr.  Grew  calls  the  insertion!, 
•ndhas  largo!)-  dwrihecl  Ihem  in  nil  h's  ihrct.  books,  particu!,i'!r  in  bis  Ana-oiny  of  Trunks,  p.  20, 
Si,  22  J  and  lias  clearly  expressed  them  in  aUuost  every  figure  or  that  book,  sc.  by  wliite  dMHietrical 
noes,  more  agreeable,  as  he  conceives,  to  oatuie,  which  Mr.  Leewenboeck  (fig.  10,  GH)  has  ex- 
pressed by  bhck.  These  parts  he  f!emonsintf5.  ("s-wrtsMy  from  heiby  plants,  lo  be  c  f  the  very  same 
tabfitaace  witii  the  pith.  Wherein  Signor  Malpighi  al^  iQO^t  cksuly  agreei  with  him  j  see  his  idea 
Anat  Plaot.  p.  3,  ).  3.  Of  these  iasenioos  tl  is  by  Dr.  Grew  further  remarked,  that  they  coosi«t  of 
a  number  of  most  evquiiiirly  fmall  fibres ;  whlcli  in  all  less  woody,  softer,  and  younger  plants,  are 
woven  u})  togettier  in  lo  extreme  small  bliMiders,  which  bladders  Signor  Matpight  has  likewise  ob> 
served,  calling  them  atricdlous  j  see  the  foreciled  place }  but  not  their  being  composed  of  such  fibres. 
These  bljddcrs  bring  1:1  (■'.en\'ing  i  brancti  of  lliem  rut  op.Mi,  Dr.  Grew  tells  me,  he  conceive» 

nay  b6  Ukea  by  Mr.  Leeweohoeck  for  the  mouths  of  \^>sels.  But  iu  mo»t  hard  woods  (hd  bladders, 
be  says,  are  scarcely  to  be  seen,  the  said  fibres  being  so  dosdy  coudied  and  drawn  up  togtiher,  as  lo 
lie  rather  after  the  manner  of  the  vessels  ii>  livi-r,  i?<iicles,  glands,  aud  oiher  vi^ceri  in  initials. 
— ^  Dr.  Grew  has  formerly  gathered  on  prob<ible  grouods,  that  not  only  the  wood,  but  lUe  whole  of  a 
plant  conttsu  of  pipes ;  see  his  Anatomy  of  Roots,  part  ch.  ult.  andAnatomy  of  (ranks,  p.  is,  aad 
p.  34, 35 ;  see  also  th«  tatter  paragraph  of  ooto  5. — '  I'he  same  Dr.  Grew  has  said  in  bis  Anatomy  of 
Soots,  p.>-  11-t.— *  Dr«  Grew  has  given  afurther  and  more  particular  description  of  thestruc'-!rc  of 
these  vessels  {  Aosiomy  of  Foots,  p.  89*  and  Anatomy  of  Ttunks,  p.  30,  and  fig.  24.  Which,  if 
well  minded,  will  g  ve  the  reason  why  they  seem,  cqwcially  in  vines,  oak,  and  suaic  other  plains, 
to  consist  of  gl:;bLilcs.  — »  Of  the  same  appetrance  of  pithy  valres.  Dr.  Grew  ni.i}-? s  mention  in  hi< 
first  book  of  the  Anatomy  of  FiaaU,  p.  71.  »t  the  beginiuog.  But  that  in  the  s.i[>-vesfeis  there  are 
no  valves,  he  proves  by  divers  arguments ;  see  his  Anatomy  of  Traoks,  p.  45,  46.   {-Je  al»o  sni-s 

that  he  h.is  m.ide  some  experiments,  proving  I'uU  tficre  .ire  no  v.ilve?  neiiher  in  the  air-vessels  

'"These  ibree general  parts  Dr.  Cirew  hasdescribcd,  and  represented  in  several  ligures,  shewing  the 
different  texture  of  so  many  several  sorts  of  wood)  see  Anatomy  of  IVunks,  p.  SO  to  30,  compared 
with  the  figures  and  the  explic.ition  cf  ilr^  ynnie.  But  for  what  he  sir- ;  f  one  of  the  said  three  parts 
which  Mr.  Leewenhoeck  Ctflls  a  tliird  soil  of  veiselsi  see  tlie  note  — "  Dr.  Grew  has  both  de- 
scribed, and  by  his  figvves  (Anatomy  of  Trunks)  represented,  two  torts  of  vessels  in  the  wood  of  ash. 
imd  divers  o:l;cr  trcc^.  Br.t  all  ihe-se  \  esscU,  wliosf  pores  or  moaihs  :;rc  represented,  ate  indeed  of 
one  sort  only,  excepiiog  iu  the  XSth  figure ;  which  niade  Mr.  Lcevvenlioeck  (tor  want  of  skill  in  tli^ 
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trt;s  ;n(i  oiiif!' iilants  grow  in  hcigtit  atid  thickness;  of  whidi'*  I  doubt  not  but 
Dr.  Grew  lias  written  so  IcarnedJ)'  that  I  shall  not  need  to  notice  it  here. 

In  fig.  8,  pL  9,  AB  is  one  of  the  great  pores  or  vessels  of  an  ash  twig;  of 
one  year's  growth,  cut  lengthwise  through  the  middle  of  the  pores,  which  ves- 
sels consist  of  transparent  globules,*'  wherein  might  be  plainly  seen  the  small 
oblJque  membranes  called  vnlves,"  whioli  membranes  do  no!  lie  with  thdr 
upper  piti't  extend*^  one  and  tlie  same  way,  but  so  as.  that  two  sides  of  them, 
with  their  upper  end,  reach  towards  one  another,  as  CC  and  DD.  And  if  w« 
suppose  that  the  hoHowness  of  these  greater  vessels  is  as  large  as  a  hair,  we 
may  then  very  well  say,  that  the  holloivness  of  the  small  ones'*  Is  at  least  25 
times  smaller  thin  such  a  hair.  Tint  tliese  vessel?  conptsfs  of  glohiiles.,'*  I  Iijvc 
not  only  seea  in  ash  wood,  but  also  ju  walnut,  hasci,  apple,  pear,  and  plum> 
ficc.  trees. 

In  fig.  Q.  AB  exhibits  some  of  the  small  vessels  that  make  up  the  firm 
wood,*'  cut  oft'  close  to  the  bark  lengthwise.  Of  these  vessels*'  tliere  lie  6, 
to,  or  13  together,  as  at  C  and  D,  in  the  manner  of  a  weavo-'s  shuttle,  lying 
in  some  places  irregularly,  the  one  close  by  the  other,  and  in  other  places 
somewhat  more  dispersed. 

In  fig.  10,  ABCDis  thebark^'of  the  twig,  which  is  only  represented  with 
bare  lines,  because  that  now  tlur  ^lant  ingrowing,  by  which  the  bark  is  changed 
from  what  it  is  in  w'nter.  AHHDECit^  is  the  eighth  part  of  the  wood  of 
an  ash  twig"  one  year  uld,  cut  Iraiisvcrstly,  not  made  up  wholly  of  firm  or  close 
part8>  but  partly  too  of  large  vessele,'^^  which  yet  ditier  much  among  themselves 
in  size,  and  which  are  seldom  or  never  perfectly  round,  standing  also  near  the 

Enj'ish  tongue  to  have  recourse  to  the  expllctlkios)  to  conceive  there  were  no  other  reprpsented  at 
all.  And  for  fig.  18,  that  being  but  one,  nrhich  the  author  thougiit  suScieat  for  example  *  sake, 
■monpt  to  iDmjr'morc  figures,  Mr.  Leeweohoeck  it  se^ros  overlooked  it}  aee  the  iact-r  md  of  the 
note  4. — **  The  r^m^i  of  which  are  asrigned  end  explaioed  io  Or.  Grew"!  Anatomy  of  Trunks^  part 
2,  ch.  5.  And  ui  a  g  caf  nwiy  IBM*  {Mrticolava  throqghout  the  whole  tcaaoatj  of  vegetation  in  ail 
the  aforesaid  three  books — •*  Stee  the  note  See  the  nou  g , — "  Of  the  aiie  of  these  valtei;  tee 
Dr.  Grew's  computation.  Anatomy  of  Tiunkl,  p.  18,  "  Seethe  note  F>  — "  Dr.  Grc^'V  de- 
fcriptlott  of  this;  see  Anatomy  of  Trunks,  p.  28 to 26.— Seethe  note  5.—  ' Sti:  Dr  G:ewsde- 
ICripiion  and  representation  of  the  bark  in  his  Anatomy  of  Trunks.  And  of  this  very  bark,  6g.  15, 
wUb  ijv'  expticatioo.  Aod  it  u  fiirlher  to  be  noted,  that  the  nmeaatbor  in  his  Anatnrr  y  of  Trunk;, 
inioxms  us  that  there  are  two  sorts  of  wsasels  vuibly  distinct  in  the  bark  of  most,  if  not  ot  ali,  sons  of 
trees,  and  olb«r  plants,  a-i  well  as  in  the  wood.  Whei^n  SigoorMalpighl  ^ho  zgtee*  with  him,  at> 
least  that  they  are  to  (w  £i>ui^  io  many  trees  of  two  distinct  ^p^ctes,  s'-Lh  ik^,  p.  0,  to-..virf^s -hi- 
end.  And  Or.  G«w  ako  both  observes  and  shews  three  (i>i>iiiict  species  of  vesseiii,  even  lu  liiu  bark 
of  soroepluits;  see  Aoat«ny  of  Trunks,  p.  14  to  17,  aod  fig.  19,  SO,  Sl,.—"^  Which  Dr.  Grew 
calls  tbeair'Tenels,  (MalpigU  Fiiuilaa  spiiales)  and  describes,  Aoatoay  of  Boots  and  Ttunks,  p.  i6 
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pieh  in  some  plac^  Irregular  by  each  other;  and  the  rest  of  the  wood  being  an 

infinite  nambLr  of  little  vessels or  pores.  GH  are  vessel***  having  their  ori- 
gin from  tlic  pitli,  and  terminating  in  the  drcninrerence  of  the  woorly  part, 
viz.  when  tlie  tree  is  not  growing.  These  vessels  mav  not  always  be  seen,  in  a 
transverse  cut,  to  have  their  rise  out  of  G  and  to  end  m  the  circumference  H," 
because  that  in  the  dissection  the  knife  does  not  throughout  keep  just  the  mid- 
dle of  the  body  that  takes  hold  of  these  vessels,  from  the  place  of  the  very  be> 
ginning  of  them,  but  in  one  place,  as  about  C  in  fig.  9,  it  will  cut  through 
with  its  sharp  point,  and  in  another  phcc  the  same  will  pass  witli  its  middle,  as 
at  D,  where  it  is  ttiickest ;  and  thus  tlic  eye  5eps  these  vessels  to  have  tlu-ir  b«- 
gtnning  out  of  G,  and  rim  between  G  and  H  into  nothing,  and  agnii),  tli.it  the 
eame  seem  to  have  their  beginning  in  the  midJle>  and  become  sull  broadci  and 
broader  till  they  end  in  H. 

II  are  the  very  small  vessels,"  that  are  accounted  to  be  the  firm  wood.  EK 
F  is  the  pith  of  the  tivig,  which  likewise  cannot  be  imitated  by  art,  as  it  con- 
sists of  vesicles  or  bladders'^*  that  have  six,  seven,  or  eight  sides,  and  lie  most 
curiously  wall  their  sides  to  each  OJher.  In  some  of  which  bladders  I  have 
seen  smalt  darkish  globules and  il  I  had  not  in  some  oilier  wood  more  plainly 
discovered  these  globules,  it  would  have  been  impossible  to  have  observed  them 
in  this  pith  by  reason  of  their  extraordinar)'  smallness.*' 

I  beg  you,  sir,  to  communicate  this  to  Dr.  Grew,  with  my  service  to  him, 
and  to  inquirft  of  liim,  wh(_nher  he  Iia^;  seen,  as  well  as  I,  that  the  great  vessels 
or  pores,  which  are  expressLd  in  liis  fijrures,  do  not  consist  of  globules,  as  in 
fig.  8,  AB;  as  also  that  in  tlie  same  do  lie  oliliqne  membr  uies  or  films,  which 
I  call  valves,  as  CC,  DDj  again,  whether  the  particles  of  tiie  wood,  which  en- 
compass the  great  vessels,  be  not  all  of  them  very  small  vessels  or  pores;  lastly, 
whether  the  strokes  which  in  fig.  10  are  denoted  by  GH  coming  out  of  the 
j»itb,  and  running  horizontally  to  the  drcumferance,  do  not  also  all  of  tliem 

to  30— ••Which  Dr.  Grew  calis  the  true  wood,  or  old  sap-^^ieU,  described  in  his  Anatomy  of 
Trunks,  p.  2!2  to  36.—**  See  the  note  5.—**  See  the  came  thing  observed  in  Dr.  Grew's  g«nenl  Ana- 

•fomy  of  Plants.  A)iH  «n  cxnmpic  of  the  <;.-mc  in  the  wood  of  Stiin.irti ,  Anatomy  of  Trunks,  t.g, 
30}  that  being  of  a  brauch  of  the  lirsi  year  s  growlh,  n  is  Mr.  Lcewenhoeck  s,  whereio  it  is  much 
more  obiervable  then  in  older  brandies  Theomise  of  wbidi  is  that  which  Dr.  Gi«ir  calls  the  brac», 

and  Signer  Ma!pigbi,  ihc  sr.pereqaltniloiiii  ofiho  vessels The  same  with  ibose  mentioned  ooletl. 
— **See  Or.  Gifiw  s  description  of  the  j>ith,  .utd  therein  ot  thele  bladdoitt  Anstoiuy  of  Ronr^.  "srt 
•9,  and  Anatomy  of  Thinks,  part  2,  ch.4.— **See  the  same  ch.  p.  34^«'  Sec  die  sjme  ch. 
S8.  Note,  that  these  bladders,  whoreof  iheptihconsists,  Sifnor  Malpighi  ahoobsen-es.  but  not  the 
Aires,  of  wbiob  Abies  (most  admirabty  worei)  t  p  together)  pr.  Giew  hasdiKomed  theiaid  bladder* 
to  bacompowd)  see  the  tame  ch.  p.  3^.— Ong. 
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consist  of  mitels  or  paves;  as  these  also  which  in  fig.  Q  are  cut  off  along  the 
u'ood)  and  run  througii  the  said  vessels,  as  CD. 

1  linvc  now  some  Frencli  wine  of  the  growth  of  the  yenr  past,  which  a 
very  delicate  taste.  The  vessel  wherein  this  wine  is,  was  very  good  and  sweet 
when  the  wine  was  put  in,  and  a  coarse  linen  cloth  dipped  in  melted  brimstone 
and  kindled  had  been  hung  over  the  vessel  before  it  was  Ailed.  In  this  wine  I 
have  often  observed  small  living  creatures,  shaped  like  little  eels,  as  appear  in 
AB,  fig.  I  J,  having  on  their  forehead  a  round  convexity  like  a  crescent  without 
having  any  thing  else  that  I  could  see  on  the  forepnrt  of  their  body,  and  that 
part  lookcl  no  othsT'.vise  tha!i  crystal;  but  towards  its  iniildle  it  was  made  up  of 
notbuig  but  giubuleSj  which  I  could  very  plainly  discern  ;  and  the  hinderpai  t  of 
the  body  of  these  little  animals  appeared  as  clear  and  transparent  as  the  forepart, 
and  running  to  a  very  sharp  tail. 

Eclipse  of  the  Sun,  jiimo  1675,  June  23,  in  the  Morning,  New  Sljfle,  Observed 

at  Dantzk.    By  Hevelius.    N"  J27,  p  ^60. 


CalcQl.  bj  Ihie  Kadolphi 
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M.  Hevelius  also  communicated  his  observation  of  the  figure  of  Saturn,  as  it 
appeared  to  him  in  August  1675,  as  exhibited  in  fig.  i,  pi.  10. 

3fr.  FlamsteecTs  Letter,  concerning  his  Observations,  and  those  of  Mr,  Townfy, 
and  Mr.  Halion,  of  the  late  Edipse  of  the  Sun,  June  \,  1676.  127, 

p.  602. 

In  conducting;  these  observations,  I  was  assisted  by  my  friend  Mr.  Halley. 
We  hatl  prepared  two  tubes;  the  one  JQ()i  inclies  long,  having  one  of  Tovvn- 
ly's  micrometers,  with  which  I  took  the  measures  of  the  first  eight  phases. 
The  other  was  only  103^^  inches  long,  with  my  own  micrometer,  and  with 
which  Mr.  Ilalley  took  the  observations.  But  in  the  last  two  observations,  vrith 
this  tube,  (the  micrometer  of  which  is  iitter  for  this  use  than  the  other)  I  took 
the  distance  of  the  azimuths  falling  by  the  8un*s  ludd  limb  and  the  nearest  cusp  of 
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theedipse^  while  Mr.  Halley  in  the  mean  time  measured  the  lucid  parts  and  the 
•distance  of  the  cusps,  with  the  longer  tube.   A  little  before  the  beginning  came 

Lorfl  Viscoutjt  Brouncker,  president  of  the  Royal  Society,  who  proved  by  his 
own  judgment  the  measure  of  the  sun's  diameter,  takea  with  the  longer  tube. 
At  7*45"'  tiiesun  first  appeared  tlirough  tlie  clouds.  Xiie  ubaervationa  were  as 
below.   See  the  type  at  fig.  2,  pi.  10. 
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Mo  eclipse  yet.  Clouds, 
I  The  sun  emerging  from  the  clouds,  the  right 
i  side  appeared  eclipsed. 

IC.  .  .  .  2040  =  JO'  10'' 

IC  2773  =  13  bQ 

IC....3580=  17  52 

PL.  . .  4975  s  24  50 


Observed  wiUi  ihe  longer 
TeteMope. 


Observed  «iib  Ibe 
Sborier. 


Sun*8dia.630O  =  31  43 

PL..  .4565  =s  21  46 
PL...4478  S22  18 

IC  4'417  =s  22  0 

The  sun  then  hid  by  clouds,  tilt 

The  limb  seen  through  the  clouds,  appeared 

free  from  the  eclipse. 
Shining  clearer,  nothing  of  the  limb  was  wanting. 


PL.  .  3198  as  26'  18' 

IC..2334  =  19  13 

PL. .  2969  =  24  35 

3850  A  31  40 

PL^ .  2888  ss  23  57 

AZ. .  2310  ss  19  O 

AZ. .  2070  =:  17  2 
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The  same  Eclipse  observed  by  Mr.  Richard  Townhf,  at  T<nmty,  in  Lat.  53**  44', 
and  Long  ,  g  min.  IVest  of  the  Meridian  ^  Xtondon,  pag^^4.    See  Fig,  9, 

PL  10.       N°  127,  p.  663. 
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15 
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Eclipse  ended  as  near  as  could  be  perceived. 

ITie  place  of  this  exit  was  so  near  the  vertex,  that  I  coutfl  not  well  determine 
which  way  it  inclined  from  it.  Though  at  gh.  lOm.  by  the  clock,  the  cuspg  • 
appeared  parallel  to  the  liorizoa. — At  Qh.  lOai.  the  sun's  dtaincter  measured 
23^.— When  ihe  sun  came  to  the  meridian,  by  a  long  meridian  line,  the 
clock,  was  found  too  slow  by  im.  42s.  But  by  a  large  equinoctial  dial,  by 
which  I  could  distinguish  to  half  minutes  or  less,  the  clock  was  too  slow  all  this 
morning  only  45  seconds.  Yet  I  rather  trust  to  the  former  correction  by  the 
meridian  line,  than  by  the  sun-dial. 
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7%e  *ante  Eclipse  observed  by  Mr.  Immamel  Huhon,  at  ffing/kldf  cbout  10 

milei  Norih  of  Derby,  in  Lai,  63°  8'. 

h.  m. 


At  7 
7 
7 
9 


50  Nothiog  over  the  sun. 
50^-  The  beginning  exactljr. 
52   l^e  defect  observable. 
O  The  digits  34.. 

The  same  observed  at  Pa 


rtSt 


g    11  Digits 
g    21    Digits  2^. 
g    474-  Not  finished,  but  the  end 

just  approaching. 
f  M.  Cassini.   Page  664. 
When  the  sun  emerged  out  of  the  clouds,  approaching  to  an  altitude  of  48*, 
I  directed  my  quadrant  to  him,  and  kept  it  fixed  at  that  altitude.    'Prom  the 
time  tliat  the  upper  limb  of  the  sun  a  touclicd  llio  horixontal  thread  cd,  fig.  4, 
pi.  10,  in  the  focus  ol  ihe  telescope,  to  the  couiing  of  the  centre  b,  there 
passed  104  seconds  =  ahox  hr.    From  the  passage  of  the  centre  ^,  to  that  of 
the  upper  limb  of  the  moon  0,  were  ]  J  sec  =  hs.   From  the  transit  of  the 
centre  b,  to  that  of  the  upper  western  horn     were  15^  sec.  st^ek.   From  the  ' 
transit  of  the  centre  h,  to  that  of  the  lower  eastern  hom  /,  were  93  sec.  =  ik. 
Hence  is  determined  iVie  line  of  the  horns  te^  (independent   of  the  variation) 
and  its.inclinatjon  to  the  horizon  Ik;  also  the  point  of  concourse  />  ul  a  tangent 
to  the  moon  with  the  secant  ief,  an4  the  tangent  itself  ^0,  being  a  mean  pro- 
portional between />i  and ^f.  Also  the  angles  no^,  /oi;  and  hence  the  angle 
iosy  with  the  triangle  io«,  inscribed  in  the  circumference  of  the  moon.— From 
these  and  other  astronomical  principles  I  have  deduced,  that  the  beginning  of 
the  eclipse  at  Paris  ought  to  be  at  7h.  55m.  and  the  end  at  about  1  Oh.  1 2m.. 
TAe  same  Eclipse  observed  by  M.  Hevelius,  at  Dantzic, 
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jin  Extract  of  a  Letter  of  the  learned  Dr.  Matthias  Manzoldj  of  Basil,  con- 
ceruing  a  Mathemattco  Historical  Talv'e,  dv^igued  in  tiial  Universiiy  \  together 
with  a  iplion  of  ihc  import  of  the  iame.    N°  127,  p.  667. 

This  idea  of  a  mathematico  historical  table  is  by  M.  P.  Megerlin,  professor  of 
mathematics  at  Basil,  and  which  he  proposes  to  regulate  according  to  tlie  revo- 
lutions of  the  great  conjunctions  of  Saturn  and  Jupiter.  But  it  contains  nothing 
worth  extracting  here. 

An  Account  of  some  Booh.    N"  127,  t'lip. 

T.  cxpenmr>nt«;,  Nofcs,  &;c.  ;iboiit  the  Mecbanicnl  Onjiin  of  clivers  particular 
Qt.nl'lit's;  c.moug  whiL-h  i'-  niSt-rted  a  Discourse  ol  tlie  I ir-perlection  of  the  Che- 
nusts  Doctrine  of  Qualities;  i«)getlier  witii  some  Heliections  upon  the  Hypo- 
thesis of  Alcali  and  Acidum.  By  die  Hon.  Robert  Boyle,  Fellow  of  the  Royal 
Society.  London^  1675,  in  8vo. 

These  tracts  are  a  fresh  proof  both  of  the  noble  author's  constancy  in  his 
kindness  to  experimental  philosophy,  an  l  of  hi^  sagacity  in  giving  a  more  in- 
telligible account  of  philosophical  subjects,  than  is  commonly  received  in 
schools.  The  matters  here  presented,  by  way  of  specimen,  comprehend  iu  a 
small  compass  a  great  variety ;  there  being  scarcely  any  one  sort  of  quahiieb,  of 
which  there  is  not  an  instance  given  in  this  small  volume ;  since  experiments 
and  considerations  are  there  delivered  about  heat  and  cold,  which  are  the  chief 
of  the  first  four  qualities ;  about  tastes  and  odours,  which  are  of  those  that, 
being  hnmednite  objects  of  sen«e,  are  nsimlly  called  sensible  qtmlrties  ;  ab<nit 
volatility  niiii  nKily,  corrosiviness  nud  corrosibility,  which,  as  lliey  .ue  t  iund  iu 
bodies  purely  natural,  are  rcieralile  to  those  qualiMes,  that  many  physical  unteis 
call  second  qualities,  and  which  yet  as  they  may  be  produced  and  destroyed  hy 
the  chemist's  art,  may  be  styled  chemical  qualities  and  the  spagyrical  w.nys  of 
introducing  or  expelling  them  may  be  referred  to  chemical  operations,  of  whicli 
here  13  given  a  more  ample  specimen  in  the  m.pchnnica!  Account  of  chtmical  . 
precipitations.  To  a!!  whicli  are  added  some  uuteti  about  m.-^frnctistrs  frnd  elcc* 
tricity,  which  arc  known  to  belong  lo  the  Iribc  culitd  occult  qualities,  by  dark, 
philosophers. 

Concerning  tltese  particular  qualities  the  present  dei>i^n  of  the  excellent  au« 
thor  is  chieHy,  to  give  an  intelligent  and  historical  account  of  the  possible  me* 
cbanical  origin  of  them  ;  though  his  secondary  end  is  to  become  a  benefactor  to 

the  hi'^tfrj  of  qutiliti-  s,  by  providing  materials  for  himself  or  others.  And  he 
endeavours  10  prove  tiiat  ait  the  qualities  of  bodies  may  be  derived  from  and  ex- 
plained by  mechanical  principles. 
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ir.  Th.  Bartholin  us  de  Pcregrinatione  Medica,  &c.    ILifniae,  1674,  in  fol. 
A  treatise  showing  the  advantages  of  foreign  travel  to  the  piiysician  and  na- 
tumlist. 

III.  Georgti  Hieronymi  Velschii  HecatosteaB  II.  Obserratbnum  Fhysioo 
Medicarum.    Angusta»  Viodelicorum.  1675. 

IV.  Job.  Nicolai  Pechlinii,*  M.  D,  &c.  de  Aiiris et  Aliroenti  Defectu,  et  ViU 
sub  Aquts  Meditatio.    Kiloiii,  If>76,  in  8vo. 

This  author  having  received  out  of  Sweden  a  very  extraordinary  relation  about 
a  mdn  drowned  uaderice,  and  revived  after  l6  hours  time,  takes  thenoe  occa> 
sion  to  discourse,  in  this  tract  in  general,  how  fer  air  and  aliment  are  necessary 
to  the  life  of  vegeubles  and  animals.  He  begins  with  vfHT'' tables,  and  examines 
the  necessity  of  air  anrl  water  fn  preserve  thetn  alire.  Wliero  he  observes  the 
obscure  degree  oi  life  in  bulbs  and  roots  during  winter;  as  nho  t'l-^  r;?u3e  of  the 
distinction  of  life  in  annual  and  perennial  plants;  with  the  hasty  growth  of  some 
vegetables.  Pitioceding  to  animals,  be  inquires  first  into  tlie  life  of  insects, 
and  their  apparent  d«iich  in  winter,  whioh  be  isteeim  not  to  be  without  a  re- 
iMmdcr  of  the  princrple  of  life,  as  also  into  the  changes  of  some  of  them  into 
aurelias  and  br.nerflips.  Here  he  ta^es  notice,  after  Malpighi,  of  those «- 
ceedin^ly  minute  lube.s  ill  si  Ik- worms,  through  which  the  air  passes  and  carries 
on  the  motbo  of  the  liquor  in  their  annular  fibres.  Next  he  explains,  how  the 
same  alteralicsi  of  life  and  death  holds  in  birds,  particolariy  in  swallows  and 
storks,  that  is  found  m  insects ;  and  takes  notice  df  the  swalbws  immer^ng 
th«diselves  under  the  water  on  the  sides  of  the  Baltic  sea,  and  remaining  there 
all  winter,  and  reviviiig  again  in  the  spring,  flying  about  ttpon  thdr  being  takea 
no  in  winter,  and  brought  into  a  iiot  stove. 

Thirdly,  he  attempts  to  show,  why  iisbes  cannot  hve  long  in  the  open  air, 
partty  beoaiise  the  current  of  the  air  is  more  impetuous  tban  the  nature  ot  fiahes 
will  bear;  partly,  becanse  the  motioo  of  the  air  carries  off  that  viscous  moistuve 
which  oVerlaya  their  outside  ;  partly  also  because  the  motions  of  their  fins,  by 
which  the  blood  is  made  to  circulate  in  them,  having  no  place  in  the  free  air, 
the  blood  mtut  needs  stagnate  ia  that  element  ^  though  some' fishes,  especially 

*  This  expert  SDatomist  and  disliuguitbed  medical  writer  wit  boro  atl^dan,  in  1646.   He  heU 

the  professorship  of  phplc  at  Kiel,  and  was  chirf  ph)  tician  to  the  Duke  of  Holsteln.  He  died  io 
1706i  aged  60.  In  hislreaiise  de  Purgant.  Med.  FaculMlibiis>  (tvhiclicoDtaia&maayexcdteotob- 
MrvatioiM}lM  hM  described  man  eccontdr  'ban  bad  been  done  bfpreoediiigattlbon,  tbe  ^oos 
ro3t  nf  the  interlines  the  mt«tirn!  gbnds,  Bcc.  This,  «  i,h!,;s  Dissertations  de  Fabrics  et  Usu 
Cordis,  and  his  Ubservat.  Physico-Mcdicaruni  Libri  tU.  areaniocg  his  mo$t  Yaluabie  viorks.  Be- 
sides tbe  above.4iieDtioned  tf S<*,  be  alia-«mite  de  Habitn  et  Colore  jBOuopitm}  and  he  iMiiore^  cap. 
pMcd  to  bfn  fr  ftMn  tli8  ^thnt  af  satificsl  piete  ifgaliut  Sylviiu  and  de  Graaf,  cnailed  Metamor- 
pho«is  iEtculnpii  et  A^xiilinis  l^aiKrcatici. 

VOt.  lU  T  T 
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those  lliitt  emit,  and  are  covered  wiih  a  very  viscous  moisture,  tenches, 
skates,  eels,  will  live  longer  in  air  thaa  others.  Here  he  notes  that  fish  under 
conglaciatcil  water  die  not  so  much  for  want  of  air,  as  from  the  plenty  of  the 
vapours  that  issue  from  the  warm  bottom.*  **  To  all  which  he  adds  the  reason* 

w  hy  oysters,  lobsters,  shrimps,  and  the  like,  survive  longer  in  the  air  than  other 
inhabitants  of  the  w;iter.  Conclndint^  this  chnpter  with  an  account  why  the 
serpent  Im-  k  ud  grow  torpid  of  themsdves  in  winter,  and  after  revival  cast  their 
skins  every  year. 

Fourthly,  he  discourses  of  some  quadnipeds  biding  themselves  in  caves  ditr- 
iiig  winter,     bears,  hedge-hogs,  &c.  observing  that  whatever  the  tradition  be 

of  bears  sleeping  all  winter,  and  sacking  now  and  then  their  paws,  it  wiH  be 
found,  tlijt  'Jit-y  ^leep  saufully  at  first  for  a  good  while,  but  oftervvartjs  awaken 
and  live  upon  some  provision  tliey  have  stored  up  for  that  dead  time  of  v\  inter: 
and  as  to  the  oleous  moisture  sweating  out  of  the  lubulous  clianneJs  of  their 
feet,  that  has  no  other  use  than  to  soften  and  smooth,  by  being  licked  up, 
the  sinuosities  of  tlie  stomach  and  bowels  that  had  by  bi^  abstinence  been  much 
corrugated,  and  so  prepare  them  again  for  the  new  food  to  be  taken  in  by  the 
animal. 

FifthJy,  be  inquires  how  far  it  is  possible  Jov  „,en  to  hve  without  air.  Where 
he  relates  first  an  example,  upon  his  own  knowledge  J  a  woman  strangled, 
who  was  recovered  to  life  by  a  good  dose  of  spir*  J  sal  ammoniac;  adding 
that  doubtless  many  such  might  be  recov  ered  if  the  (ike  brisk,  spirits,  together 
with  bleeding  and  friction,  were  emfrioyt'd.  Then  he  inquires  into  the  possibi^ 
lityof  thehvingof  men  under  water;  where  he  hegins  with  the  consideration 
of  the  difference  there  is  between  the  hfe  of  embryos  and  urinators  or  divers, 
representing  that  the  former  need  no  other  air  than  what  is  conveyed  into  tlieiri 
by  the  roothei's  rarified  blood,  being  imbued  with  an  aerial  fermeoti  but  that 
the  latter,  the  divers,  that  is,  such  as  use  no  art,  are  of  that  temper  and  consti- 
tution, that  their  blood  being  colder  than  that  of  (others,  and  there  arising  but 
a  slender  efTervescence  of  the  biwd  ni  the  heart,  the  re  is  no  quick  circulation 
nor  a  necessity  of  expiring  any  great  plenty  of  sh.-rp  and  offensive  fumes  i  which 
kind  of  blood  the  author  compares  to  that  of  fishes,  or  rather  to  that  of  am- 
phibions  animate,  as  frogs,  tortoises,  Secf* 

On  tiiis  occasion  lie  relates  that  extraordinary  example  of  a  Swedish  gardener, 
lately  aUve^  who  some  years  ago  endeavouring  to  help  another  who  was  fatlea 

•  In  sh-iH  w  w3t(  rs,  may  not  t^c  fieezingoolil  ittelfpfofe  fatal  to themi 

I  Even  on  ihe  lupposuioo  ibat  the  Awamen  ovale  renuins  nnclosed  in  the  c^^e  of  some  divers  yet 
ctn  the  ftct  of  their  oonUouing  &r  Mm*  mioatcs  tuider  water,  wkliuut  a  supply  ot  iresb  air  QalJim 
referred  to  (h«  power  of  habit.  '  ' 
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into  the  water  aoder  the  ice,  fell  into  it  himself  to  the  depth  of  18  Swedish  ells; 
^ere  arterwards  he  was  found  standing  n|>right  with  his  feet  on  the  ground, 
and  whence  they  drew  him  up,  after  he  had  remained  there  for  the  space  of  iQ 
boon,  wrapping  him  about  close  with  linen  and  woollen  clothes,  to  keep  the  air 

from  too  suddenly  rut,hing  upon  him,  and  then  hy\n^  him  in  some  warm  place, 
and  rubbing  and  rolling  him,  and  at  leiigtli  givmtr  liim  some  very  spirituous 
li<)uor  to  drink;  by  all  which  he  was  at  length  restored  to  life,  and  brought  to 
the  queen-uiHther  of  Sweden,  who  gave  him  a  yearly  pension,  and  showed  him 
as  a^prodigy  to  divers  persons  of  quality;  the  same  thing  being  also  confirmed  by 
the  famous  Dr.  L;<ngelot,  who  himself  received  the  relation  in  Sweden  so  well 
attested,  that  nothing,  says  our  author,  can  be  required  iTiore  to  prove  a  hls« 
foiical  truth.  To  which  narrative  are  here  subjoined  some  others,  SO  much 
more  prodigioun,  that  we  want  confidence  to  insert  them  h.  re. 

To  solve  these  strange  phenomena.  Dr.  Pechlinius  pretends,  that  tliere  re- 
mained in  these  persons  some,  though  veiy  languid  and  obscure,  motion  of  the 
blood  and  spirits,  and  that  that  motion  was  reduced  ad  interiora,  and  there  con- 
fined to  a  small  compass,  without  circulation.  And  that  it  may  not  be  thought 
impossible  that  the  blood  should  get  into  the  lungs  destitute  of  motion,  our 
author  alleges  the  life  of  urinators,  in  whom  it  is  manifest  that  there  is  a  mo- 
tion ot  the  heart  aud  blood,  and  yet  the  respiration  suppressed,  &c.* 

Description  of  a  Hydraulic  Engine,  from  the  Begister  of  the  Royol  Academy  of 
Sdeneesof  Paris^  and  inserted  in  the  Journal  des  Scavans,  1 675.  N*  128, 
p.  679. 

The  eflisct  of  this  engine  is  to  throw  out  water  to  a  great  distance  by  the 

compres!?ion  of  the  water  forced  out  through  a  tube,  which  turning  every  way, 
is  thereby  fitted  to  direct  tlie  jet  of  water  to  the  places  where  the  fire  is  to  be 
extinguished.  What  is  most  peculiar  in  tins  engine  is,  tliat  the  course  of  the 
water,  issuing  out  of  the  tube  that  darts  it,  is  contmued,  not  being  interrupted, 
even  when  the  compression  of  the  pump's  sucker  ceases  to  act. 

The  engine  is  a  chest  of  copper.  A,  (fig,  6.  pi.  10),  transportable  hy  means 
of  wooden  bars  like  a  sedan  or  chair.  This  chest  is  pierced  above  with  many 
holes  BB,  holding  within  it  the  body  of  a  pump  EFM,  whose  sucker  DE  is 
raised  nn<]  lowered  by  two  levers  CC,  having  each  of  them  two  arms,  so  as  to 
be  woiked  by  the  hands  ot  a  man.    £aGh  lever  is  pierced  in  the  middle  by  a 

•  The  experiments  of  moflern  phy-^iologlsts  have  placed  ii  (n-yorKi  a  doubt,  that  io  the  Cite  of 
diowoii^,  man  and  other  breathing  animsli  are  dauoyed  by  <lie  suppression  of  resptntiuiij  in  con- 
aequence  of  «liicli  ibe  Mood  onues  to  be  Ibmnbed  witb  a  principle  (oxygea)  esseotial  to  life. 

T  T  2 
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nvui  Li&e  aa^  m  which  an  iran  nail»  wtiidi  passffs  through  tlie  handle  of  the 
sucker,  turns  round  when  that  aucker  is  raised  or  lowered.  Near  ^  the  body  of 
tlie  pump  is  a  copper  vessel  IHK,  cominunicatiog  with  it  by  the  tube  G,  and 
having  anotlicr  tube  KNL,  whicli  at  N  may  be  turned  every  way. 

To  nvxkc  fills  engine  play,  water  is  poured  upon  the  chest  to  enter  in  at  the 
liolc.  iliat  are  in  the  cover.  This  water  is  drawn  iulo  tiie  body  of  tlie  pvimp  at 
ihc  liuic  V,  when  the  sucker  is  raised;  aad  when  tiie  same  isiet  down,  the  valve 
of  the  hole  F  shuts,  and  forces  the  watei-  through  the  holeM  into  the  tube  G» 
of  which  the  valve  H  being  lifted  up,  the  water  enters  into  the  pot,  and  filling 
the  bottom,  it  enters  tluo.igh  the  hole  K  into  the  tube  KNL,  in  such  a  man- 
ner, that  when  (he  water  is  higlier  than  the  tube  KNL,  and  the  hole  of  the 
tube  G  is  sliui  In  liie  valve  li,  tiie  air  inclosed  in  the  vessel  lias  no  vent;  and 
when  you  conuuue  to  make  the  water  enter  into  the  vessel  by  the  tube  G,  whldk 
is  much  thicker  than  the  aperture  of  the  end  L,  at  which  it  issues,  it  must 
needs  be,  that  the  surplus  of  the  water  that  enters  into  the  vessel,  and  exceeda 
that  which  at  the  same  time  issues  through  the  small  end  of  the  jet,  compresses 
the  air  in  the  vessel;  by  which  means,  whilst  the  sucker  is  raised  again  to  let 
ccw  water  enter  inl.)  the  body  of  the  pump,  the  :\n  compressed  in  tlie  vebsel 
drives  the  surplus  of  the  water  by  the  lorce  of  its  spring,  in  the  incan  time  that 
a  new  depression  of  the  sucker  makes  new  watier  to  enter,  and  causes  also  a  new 
compression  of  air.  And  thus  the  stream  of  the  water,  which  issues  by  the 
jet,  is  made  to  play  continually. 

Extract  of  a  Lclter  from  Si^nor  Cassivi  to  the  jlidhor  of  the  Jonrna!  des  Sfat^ans, 
C07itaif}ing  some  AdrtrLU'-nirals  to  AstronomLTS  atuui  the  Con/iguralions  of  ike 
SuUUi(cs  (f  Jupiter,  for  the  l^ars  1676  ami  t677-     N°  p.  681. 

The  ranfiguriitions  ot  Jupiter's  satellites,  whjch  are  observed  this  year  lO/C, 
and  which  may  be  observed  die  next  year,  are  of  so  greai  importance  to  the 
verifying  of  their  hypothesis,  that  Signer  Cassint  thought  fit  to  advise  astro- 
nomers, not  to  let  this  occasion  slip,  which  presents  itself  only  twice  in  12  ' 
years,  of  observing  them  with  care  and  attention^  For,  by  comparing  the  ob- 
servations of  this  year  with  th'^"c  of  the  next,  they  will  find  nn  apparent  inver- 
»oi»  oif  the  whole  system  of  the  sateUites,  whicli  w  1!  happen  tow;ircls  the  end 
o#  Ma¥ch  ncKt,  according  to  his  particular  hypotnesis,  which  he  proposes  to 
verify  ^y  comparing  these  observations  with  those  of  GelilsBus,  Marius,  and 
Hodiem.1,  who  undertook  to  give  tables  of  their  motions. 

Since  the  satellites  have  the  centre  of  Jupiter  for  the  centre  of  their  particular 
motions,  and  that  the  circles  they  describe  arc  not  directly  opposite  to  the  earth 
«r  the  sun,  there  is  always  a  part  of  each  of  ttiose  circles  inferior  to  Jupiter, 
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«od  another  superior  to  hioi  j  and  this  hdog  compared  to  the  centre  of  the  ap- 
parent disk  of  Jupiter,  is  sometimes  turned  to  the  south,  sometimes  to  the 
north,  by  a  perpetual  change  of  inclinatioR  to  our  visual  ray.   Galileo  be. 

tieved  formerly,  that  he  had  found  rules  for  this  ph«iomenon,  or  pepetual 
change  of  inclination,  by  supposing  the  planw  of  those  circles  to  be  alvrays 
parallel  to  the  ecUpticj  for  by  Galila-o's  supposition,  tlie  satellites  in  the 
superior  part  of  their  circles  should  have  their  latitude,  in  respect  of  the 
centre  of  Jupiter,  always  contrsry  to  the  latitude  of  Jupiter  in  respect  of 
the  ediptic;  which  the  observations  of  this  year  contradict,  forasmuch  as 
the  satellites,  being  m  the  superior  part  of  their  circles,  near  to  their  con- 
junction with  Jupiter,  have  also  the  meridional  latitude  in  respect  of  hi^  centre, 
aa  Ju|jiter  lias  since  the  month  of  March,  in  respect  of  the  echptic— The  con- 
trariety  of  latitude  between  one  satellite  Ix^ing  in  the  superior  part  of  his  circle 
and  another  being  in  the  inferior  part  of  his,  is  more  sensible  in  the  ericounter 
of  a  direct,  which  is  always  superior,  with  a  retrograde,  which  is  always  inferior, 
and  particularly  near  to  Jupiter, 

Signor  Cassini  foresees,  1.  That  at  the  end  of  March  neat,  the  satellites 
will  no  more  have  any  latitude  in  respect  of  Jupiter's  caitre,  and  that  they  will 
appear  in  a  straight  line  in  all  their  configurations  between  themselves  and  with 
Jiipitw,  and  will  eclipse  each  other:  which,  according  to  GaIila?o,  should  have 
come  to  pass  ever  since  the  first  months  of  this  presenf  year,  when  Jupiter 
passed  from  the  north  side  to  that  of  the  south,  and  not  the  next  year,  when 
Jupiter  will  have  a  great  southern  latitude.  3.  That  the  straight  line  of  the 
satellites  will  be  inclined  to  the  ediptic,  contrary  to  the  GaUlsan  hypothesis. 
3.  That  this  disposition  of  the  satellites,  in  n  straight  line  in  their  encounter, 
will  la&t  but  a  lew  days,  though  Galliano  assures  us  that  it  lasts  many  months! 
4i  That  tlie  neit  summer  the  situation  of  the  circles  of  the  satellites  u  ill  be 
found  inverted,  in  respect  of  that  which  they  have  nowj  for,  the  superior 
semidrdes  which  at  present  are  turned  to  the  south,  will  then  be  turned  to 
the  north:  which  will  overthroiv  the  hypotheses  of  Marius  and  Hodierna, 
who  suppose  them  always  turned  the  same  way. 

These  observations  will  serve  to  verify  the  nodes  of  the  orbs  of  the  satellites 
with  the  orbit  of  Jupiter,  and  tlie  obliquity  of  the  one  to  the  others;  which  are 
(he  two  keys  to  the  theory  of  the  satdlites.  Signor  Cassini  settles  these  nodes 
towards  the  13th  degree  of  Leo  and  Aquarius;  bdt  Galilaeo  supposed  them 
always  to  be  with  the  nodes  of  Jupiter,  which  are  towards  the  beginning  of 
Cancer  and  Capricorn.  He  finds  the  obliquity  of  their  drdes  to  the  orbit  of 
Jupiter  almost  double  to  tlie  obliquity  of  this  orbit  to  the  ecliptic^  whereas 
GalUaeo  supposes  it  equal.— Lastly,  Cassini  retracts  the  motion,  which  he  in- 
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troduced  to  the  nodes  of  the  satellitesj  such  as  is  described  at  the  end  oi  hU 
first  tables,  only  to  reconcile  the  observations  of  Galilso  with  his,  and  he 

acknowledges  that  the  obliquity  of  their  circles  is  permanent. 

The  goodness  of  Signor  Cassini's  s)Stem,  and  the  imperfections  of  the  hypo- 
tlicscs  ol'Galilxo  are  demonsti  ated  by  the  eclipses  of  the  satellites,  which  happen 
conformable  to  the  calculus  of  Caasini,  and  differ  by  days  and  hours  from  the 
calculus  and  predictions  made  upon  tlie  hypotheses  of  Galilseo:  besides  that 
there  should  happen  a  great  many  which  do  not  happen  according  to  the  system 
ofCassini.  £.  g.  according  to  the  hypothesis  of  GalileeO}  the  fourth  of  the 
satttllite?  should  have  more  than  00  eclipses  in  a  yei^r,  of  the  duration  of  three 
or  four  hours;  but  according  to  the  system  of  Cassiiii,  tlie  same  satellite  will  be 
three  or  four  years  without  sutienug  any  eclipse.  Which  proceeds  from  notinug 
but  the  false  situation  of  the  orbs  supposed  byGaliUeo;  as  the  grea.t  difierence 
of  the  time  of  the  eclipses  that  happen  depends  on  this,  that  neither  Galilsao 
nor  the  other  astronomers  do  separate  from  the  proper  motion  of  the  satellites, 
the  appearances  which  befal  it  by  that  of  Jupiter  about  the  sun.  And  therefore 
it  is,  that  they  have  taken  for  a  simple  and  equal  motion,  a  motiun  compounded 
of  an  equal  and  unequal ;  whence  they  have  fallen  into  an  error  about  the  mean 
motions,  which  fn  progress  of  time  has  so  increased,  that  the  configurations 
drawn  from  their  hypotheses  lor  that  time,  have  hardly  any  likeness  at  all  with 
those  thnt  arc  abscrvcd. 

These  old  liypotlieses  were  therefore  far  from  servin<r  to  find  out  the  longi- 
tudes, as  their  authors  intended  themi  since  it  was  impossible  for  tliem  not 
only  to  observe  the  eclipses  of  the  satellites  for  some  years  to  the  nearness  of  an 
hour,  but  even  to  make  us  know  and  distinguish  at  this  time  one  satellite  from 
another,  whereas,  by  the  system  of  Signer  Cassini,  we  may  predict  for  many 
years  to  come  the  eclipses  of  the  satellites  with  as  much  preciseness  as  those  o( 
the  sun  and  moon  by  the  aslrouomical  tables. 

^direct  and  Geometrical  Method  of  invettigating  thejfpheliat  the  Eccenlricitiest 
and  the  Proportions  of  the  Orbiu  qf  the  primary  Planets,  without  supposing  the  ' 

Equality  of  (he  An^h  of  Motion  nt  the  other  Focus  of  the  Plioiets  Ellipsis,  By 
3/r.  Edmund  Halicy.*     Transialcd  from  t/ie  Latin.     N"'  128,  p.  G83* 

The  annual  motion  of  tlie  earth  in  the  ecliptic  is  the  aiUSe  of  an  optical 
inequality  in  the  motions  of  the  other  planets,  well  known. to  the  Copernican 

•  T3r.  Edmund  Ha!ley,  a  celebrated  rrnthcmatic-an  and  ajironomer,  as  well  a?  one  a:  tJie  most 
eruincnl  and  useful  members  of  the  iloyal  Society,  was  bom  io  Loodon,  An.  1656,  and  educated Rt 
91.  Fault  Sckool  that*;  fma.  wheoM  be  was  tent  1C7S  lo  Qaeeu'a  Cdl^^  Oxfoti,  wJiere  be 
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BStroTiomers  bv  tlie  name  of  the  parallax  of  the  orbit;  this  inerinalit}',  whicli  is 
easily  discovered  by  observations,  I  make  the  solid  basis  ot  tlie  following 

chiefly  ;tpplifid  Iiimself  "to  mathemaiic5  and  astronomy  ,  in  which  he  soon  tlistiiigaliheJ  himself  In  a 
remarkable  aiaaoefj  being  ouly  in  bis  19th  year  when  he  produced  the  above  pper  in  ibe  Philoso- 
phical Tranncltoiui,  <m  the  aphelia  aod  eooeatricUjr  of  the  pbdete.  H«  made  a  great  number  of  ac. 
rur.iie  obs<;rv;Uions  in  astronnmr;  nnd  tlie  farming  iij  th,it  wav  nn  entire  nev,' cata'ogut' of  n'l  (he 
alars  was  a  fiivourite  object ;  but  fiuJiog  ibat  project  already  occupied  by  Hevelm*  and  Hamsieed,  lie 
formed  (he  daign  of  oompleiiqg  tbeir  scheme,  by  the  addition  of  ihe  atars  about  the  soatb  pole, 
which  coald  not  be  seen  hy  thrise  astronanuT?  in  the  latitudt-  nf  OanlzIc  or  Greenwich.  Per  fhis 
purpoas,  be  left  the  uiuver«ity  before  be  liad  tikea  any  degree,  iod  tailed  fo<r  tbe  iiiland  of  6t, 
Helena  in  lC76^  when  he  woi  only  90  yean  of  age.  Here,  with  gieat  dtligeoce  he  aoou  completed 
his  catalogue  of  ihuse  stars,  with  whicli  he  reiurueJ  to  Englinc!  (he  tatter  en;!  of  1 673,  when  the 
Royal  Society  immeduitely  elected  bim  ooe  of  tbeir  Members,  aad  the  lung  (Charles  2d)  gave  liirn  a 
mandanotta  tothe  oniveniiyof  Oxibnl,  forthBdegreeof  A.  M.  In  1679  m  went  10  Dantzic.  at  the 

requeist  of  the  Royal  Soc'ely  to  enJejvcur  to  aJjus:  a  dispute  between  M  Hev.-Iius  and  Mr.  Hook, 
coooermng  the  prdereuce  betweeo  plaia  and  telescopic  sights  ia  a&iroaamical  intirumeot«|  from 
«beDce  be  reoiraed  in  about  two  months. 

,  In  I68O  he  set  out  on  3  ti)ar  tlirough  France  .md  It.ily,  to  esLiblis'i  1  frii-nrlly  cuinntunicatioa 
amoog  tl>e  astrouomers  of  Europe,  la  Paris  be  compleled  bis  observaUous  on  (be  great  comet  of  liut 
year,  wbiqb^had  befon  leen  in  fiaglaod.  He  returned  to  Eoglaod  in  l$8l,  and  married  a  lady, 
with  whom  he  lived  Iwppily  for  557eaiiaf(eE.  Ia  l6S3.  bepal^islurd  his  "Theory  of  ilie  Variatioit 
^theMagneticalCompisai"  ia  which  he  suppoiea  (he  whole  globe  (rt'  the  earth  to  be  one  great 
magnet,  having  (bar  magncdcaL  poles  or  poioti  of  attraction,  Uc,  The  wme  year  also  be  entered  on 
a  new  method  of  finding  the  longitude,  by  an  accurate  observation  of  the  moon's  motion.  In  the 
beginning  of  contemplating  Kepler's  laws  of  theperioda  and  distances  of  the  planets,  be  con« 
duded  (bat  (lieeetitripetal  fiirecmuai  decrease  in  propwticm  to  the  square  of  the  distance  redprocally. 
He  found  blmMlf  however  unable  to  make  it  out  in  any  geometrical  uay^  and  iherefore,  after  ap- 
plying in  vain  far  aswstaiKW  to  Mr.  Hook  and  Sir  Christopher  Wren,  he  repaited  to  Cambridge  (o  Mr. 
Newton,  who  fuliy  supplied  biiu  with  what  he  so  atdeaily  sought.  But  HaUey  having  now  fuond 
an  immense  treesuie  in  Newton,  could  nut  rest  till  be  had  pievailed  with  tlie  owner  10  enridi  the 
public  with  it ;  and  to  this  inter\'?ew  tht  world  is  in  some  measure  indebted  for  (he  imrnonal  Prin- 
cipia  of  Ncwioo  That  great  work  was  pubhshed  in  lOStii  and  iialley,  who  liad  the  w  bt^Jc  care  of 
tb^  impressioo,  prefixed  (0  it  a  ditconrse  of  bia  own,  giving  a  general  ac«»unt  of  the  astronomical 
part  of  tlia  ivork;  and  also  an  elppnt  copy  of  verse*  in  Lntin,  In  16"87  he  ttndenook  to  explain  the 
teaioa  why  the  Mediierraaean  Sea  never  rites  higher,  though  ibere  is  no  visible  discharge  of  ibo 
prodigious  quantity  of  water  that  runs  into  it  from  nine  laig»  rivers,  besides  many  small  ones,  and 
the  CD.MSiant  netting;  in  of  the  cr.iTent  at  the  raouth  of  thf  Straits;  which  he  accounted  fi^r  by  the 
great  quaatity  of  waters  raiscd.from  its  sufface  by  evaporation,  which  be  showed  by  a  calculatioo  was 
iuNy  adequate  to  the  purpose.  KalUy's  active  and  devated  mind  next  rang^  through  various  otiier 

fields  of  science  ;  hence  vehulted  h's  tracts  on  the  constrnction  of  iolid  problems,  or  equations  of  the 
3dand4tb  powers,  with  a  new  method  for  the  number  aud  tbe  limiti  of  their  roots:  exact  tables  of 
the  oonjnnciiona  of  Veoos  and  Mercory,  with  their  use  in  discovering  tbe  parallax  and  xliataooe  of  th» 

sun;  new  tables  for  showing  the  valacs  of  annuities  on  lives,  calculated  from  hills  of  inortality  ;  iho 
wnveraal  theorem  6a  fiodiag  the  foci  of  optic  glasses.  But  it  would  be  endl^s  to  eaumeraie  all  bia 
valuable  diiooveriea,  then  comitmnicated  to  tbe  Royal  Society,  and  publirahed  in  the  fhiloaopbical 
Traniectionst  of  which  ks  many  yean  his  piecce  were  tl|e  diief  ornaineDt.aod  support,  in  all  the 
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method;  where,  besides  obsprvatwn?,  notliing  more  is  supposed,  than  that  ths 
orbits  ot  tiie  planets  be  elliptical,  that  the  sun  be  in  their  cotnmon  focus,  and, 
111  fiue.  tliat  tlieir  perioci>  be  discovered  in  such  u  manner  as  that  no  sensible 
error  can  arise,  at  lea&t  in  two  or  tht^  revolutions. 

These  things  being  granted,  let  She  the  sun,  fig.  5,  pi.  10,  ABCDE  the 
orbit  of  the  earth;  P  the  planet  Mars,  which  is  to  be  preferred  on  many  ac- 
counts; and  in  the  first  place  let  the  true  time  and  place  wherein  Mars  is  in 

•cienoei,  attrononiT;  geometry,  and  algdm,  optics  and  dioptrics,  balliMics  and  artiUery,  specobtira 
and  experimental  philo«'>phy,  uanirai  history,  antiqaitiiCii,  philology,  and  critici«iD,  sB  abouiMlitig  wlili 

ideas  new,  singular,  and  useful. 
Id  I  ('<!  1 ,  I  he  Savilian  protestonbip  of  astronomy  at  Oxford  beiog  vacant,  Mr.  HaUey  applied  ior 

that  office,  but  wiihoist  sueoes«  :  refusinfj  tn  dpny  or  rniTrca'  hli  scrptical  turn  of  mind,  tlia-.^c;h  his 
own  extraonlinary  merits  were  supported  by  th«?  intenest  of  Newton,  he  was  rejected,  and  the  oflBco 
bestotwedon  Dr.  Giegoiy.  lu         be  procufed  ftomKiog  William  the  appointtoeot  of  cttpialii  of 
a  ship,  s*rn  mn  for  the  exprfips  purpo-e  nf  eitablishing  hii  theory  of  (he  variatior.  of  theOOnipaiS, 
which  he  h3d  advanced  in  1683.    He  made  another  voyage  oo  the  same  des^fl  itie  yoar  followiDg, 
and  retnmed  to  Eoglaod  In  September  1700,  with  noroerous  observaliow;  from  nrheace  he-  mkhi 
after  ptiblfthed Ms  g^nrnl  chart,  exhibiiing  atone  view  thf!  variniion  of  the  conipjiss  in  all  thcje  s«^9» 
wbere  the  Eoglisb  navigators  were  acquainted.    Un  was  also  soon  after  sent  out  again  on  a  third 
mymb,  to  ascertaiirtbe  coarse  of  the  tides  in  every  port  of  the  British  channel,  of  whiiA,  hi  ITM» 
he  pohlinhcd  a  !;irg;i»  chart.    Soon  afier,  at  the  re<]uest  of  the  Emperor  of  Germany,  he  made  tw» 
journeys,  to  inspect  the  coasts  of  the  Adriatic  Sea,  and  to  eKsmine  certain  ports,  which  the  emperor 
I'Dtended  to  eoostrnct  or  improve.  He  retoroed  in  1703,  when  he  wet  a|ip^ted  10  sueceed  Dr. 
Wallis  as  professor  of  f^omefrr  at  Oxford,  and  w-as  at  the  same  time  honoured  wiih  the  degree  of 
doctor  of  laws.  Here  he  soon  emplojrod  himsell  in  tranUatiog  into  Latin,  from  tiie  Arabic,  Apol'' 
lonius's  Section  of  a  Ratfo,  and  in  restoring  the  same  aoUmr's  two  last  books  «d  the  Section  of  • 
Space,  from  t^e  account  given  of  (hem  by  Pappus  ;  wiiich  were  pubililied  in  IJOG.    He  itext  pre- 
pared an  edkioQ  of  the  whole  works  of  Apollonius,  sod  veututed  to  .supply  the  whole  &th  tiooll  of  the 
Conies,  the  original  of  which  was  lost.  To  tUs  he  added.  Serenas  on  the  Sections  of  the  (^liodsr 

M'ul  Cone,  in  Gre<?k,  with  a  Latin  trsii^htion  ;  and  pub'l^ied  (he  whole  in  17IO,  BestdAs  thew,  iho 
Miscellaoea  Curiosa.  in  3  volame*  8vo,  had  come  out  under  his  direction,  in  1700^  eoosislisg 
chiefly  of  pieces  of  his  own»  extracted  from  the  Philoac^ical  Transactions. 

In  171s,  Dr.  Halley 'Succeeded  Sir  H:ins  Sln.joe,  in  (he  offii.x^  of  Secretary tO  the  Bflyal  Society; 
which  Ik  resigned  in  1^21,  having  been  appotuted  Astronomer  lloyai  on  tiM  decease  of  Mr.  F1.im- 
aieed  in  17IP>  And  althoogb  he  was  now  63  or  64  years  of  age,  yet  hero  for  the  space  of  18  yean  * 
he  waicln  d  (he  heaver  s  with  the  closest  attention,  hardly  evef  missing  an  observatioo,  and  widumt 
any  asvisiaat,  performed  the  wbde  bosiness  of  the  observatory  biinaalf. 

Aboot  17S7  he  wssseiaed  with  a  paralyiic  disorder  in  one  of  his  hands.  However,  he  stiii  con- 
tinued to  come  rccrularly  once  a  werk,  to  ruri't  his  friends  in  town  -1  i  '  ':-sdnyg,  befat*  the  mcet- 
ingof  the  Royal  Society,  at  what  is  still  called  Dr.  Halley's  dub.  But  Im  pHrslytic  disorder  ui- 
eressinj,  hi«  strength  gmdtiany  decreased,  till  bo  expired  Jan.  14,  1742,  i«  the  86th  year  ot  bis  ^} 
and  bis  oorpte  was  entaired  in  dw  ehorcfa-yard  of  Lee,  near  Blackheaih.-^^Beride  tbs  works  before- 
sneotioned,  Br.  Halley's principal  piib)ic8tioossr«,  1.  Ca  ah  gus  Stelhiuim  Atwtralinm  2  Tabul« 
Astionooiicc  3.  The  Astronomy  of  Comets.  With  a  multitude  of  papers  io  th*  Philosophical 
Traosaciioiu,  fton  vohMon  » to  TohKiw  bi. 
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oppontion  to  tbe  sun,  be  observed;  for  then  the  sun  and  the  earth  are  in  the 
same  right  line  with  Mais  or,  which  always  is  the  case  when  it  has  latitude, 
with  that  poiat  where  a  perpendicular  let  iall  from  Mars  meets  tbe  plane  of  the 
edipt'ic.  Thus,  in  the  scheme,  S,  A  and  P  are  in  a  ri»ht  line;  then  afler  08/ 
days  Mars  returns  to  the  Siiiue  point  P,  where  it  wiis  in  op[)o.sit;on  to  the  stm 
in  the  former  observation;  but  since  the  earth  tloe&  not  return  to  A  till  after 
7 304^  days,  ift  B  it  respects  the  sua  in  the  line  SB,  and  Mars  in  t[\e  line  BP ; 
and  observing  the  ton^tudes  of  the  ann  and  of  Mars,  all  the  angles  of  the  tri- 
angle PBS  are  given;  and  supposing  PS  f 00000  parts,  the  length  of  the  line 
SB  is  foiinri  in  the  same  parts;  in  the  same  manner,  after  a  second  period  of 
Mars,  the  earth  being  in  C,  the  line  SCis  found,  and  in  like  manner  the  Kncs 
&D,  SE,  5Fj  auxi  tlie  ditierences  at  the  observed  places  ot  the  sun,  are  the 
angles  at  the  sun  ASB,  BSC,  CSD,  DS£:  and  thus  at  length  we  con>e  to 
this  geometrical  problem,  viz.  Three  lines  meeting  in  one  of  the  foci  of  the 
dlipsia  being  given,  both  in  length  and  position,  it  is  required  to  find  the  length 
of  the  transverse  diameter,  t02-et!>er  with  the  distance  of  the  foci:  theresotu* 
tion  of  which  is  also  extended  to  the  oilier  planets,  if,  nfu>r  knowing;  the  theory 
of  the  earth's  motion,  we  investigate,  according  to  the  method  proposed  by  Dr. 
Ward,  Bishop  of  Sarum,  in  hia  AstronomisB  G«oroetrica,  lib.  2,  part  2,  cap.  5, 
«l)ree  distances  of  any  planet  from  the  sun  in  their  positions.  Bat  because  the 
doctor  supposes  a  planet  to  move  in  its  orbit  in  such  a  manner,  as  in  equal  times 
to  describe  equal  angles  about  the  other  focus,  and  upon  this  builds  his  calcu- 
lation ;  it  does  not  seem  improper  to  show  how  the  same  thing  may  be  done 
without  aappoaition,  thatM^ichis  incoasistent  with  observation. 

Let  S, iig.  7*  be  the- sun ;.  ALBK  the  orbit  of  tbe  earth;  and  let  P  be  the 
planet,  or  the  point  in  tlie  plane  of  the  ecliptic,  where  a  perpendicular  from  the 
planet  meets  it ;  let  AB  be  the  line  of  the  a{»es  of  the  earth*s  orbit.  In  the  first 
placcj  let  the  longitude  and  latitude  of  the  planet  in  P  be  observed,  together 
with  the  longitude  of  tbe  sun  from  tlie  earth  ia  K;  and  after  a  -evolution  of  the 
same  planet,  the  earth  bdng  inL,  let  agaui  the  positions  of  the  piam-t  ;ind  of 
the  Bun  be  observed  as  before.  Now  from  the  observed  kmgitudea  of  tlie  sun 
and  aphelion  of  the  earth,  the  angle  ASK,  A  SL  are  given,  and  consequently  the 
sides  SK,  andSL:  for  if  thfi  angle  of  the  co-equat«d  anomaly  be  acute,  the 
proportion  is,  as  the  difference  of  the  mean  distance  and  of  the  cosine  of  the 
angle  multiplied  into  tiie  eccentricity,  is  to  tlie  aphelion  distance,  so  is  the 
parhelion  distance,  to  tlie  distance  of  tbe  planet  from  the  sun  in  tbe  given  ano- 
maly ;  but  if  the  angle  be  obtusf^  tbe  liret  term  of  the  proportion  is  the  sum  of 
the  two  parts,  as  it  was  their  difference  in  the  former  analogy :  now  in  the 
triangle  KSL,  the  sides  KS,.I,S>  and  tfa«  angle  £SL  are  given;  tofindtfa»aide 
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Kh,  and  the  angles  SKL,  SUC.  Again^  in  the  triangle  K LP,  are  given  the- 
side  KL,  the  angle  KPL,  the  difference  of  the  observed  longitudes  of  the 
planet,  and  PKL,  the  difference  of  the  angles  SKL  bst  found,  and  SKP  the 

elongation  of  the  planet  from  tlie  sun  in  the  first  observation,  to  find  LP:  then, 
in  the  tri;ingle  LSP,  the  sidles  LS.  LP,  and  the  anglp  PLS,  the  elnngation  of  the  • 
planet  from  the  sun  in  the  second  observation,  are  piveti,  to  tind  the  side  SP,  and 
the  angle  LSPj  which  beingfbund,  then  asSP  is  lo  LP,  so  is  tlie  tangent  of  the 
latitude  observed  from  L,  to  the  tangent  of  the  inclination  or  latitude  at  the  sun; 
and  as  the  cosine  of  the  inclination  is  to  the  radius,  so  is  SP  the  curtate  distance, 
to  the  pVanrr's  true  fl-stanrc  fiom  the  sun.  And  thus  we  find  the  position  and" 
length  soiiglit.  rscHv  it  re:iiains  to  siiow,  how  trorn  tlirce  given  distance--  from 
the  sun,  to^etiier  with  the  intercepted  angles,  the  mean  distance  may  be  tound,. 
with  the  eccentricity  of  the  ellipsis. 

Let  S,  fig.  8,  be  the  sun,  and  SA,  SB,  SC  three  distances  in  due  poution  ; 
and  drawing  AB,  60,  let  AB  be  the  distan<%  of  the  fod  of  an  hyperbola,  and 
SA  —  SB  =  EH  the  transverse  diameter:  whicli  bring  supposed,  let  the  hy- 
perbohc  line  be  desaibed,  whose  internal  focus  is  the  point  A,  the  extremity  of 
the  longer  line  S  A :  after  the  same  manner,  let  B  and  C  be  the  foci  of  the  otbec 
hyperbola,  whose  diameter  SB  —  SC     KL ;  from  which  let  the  hyperbolic 
line  be  described,  having  its  internal  focus  in  the  point  B.    I  say  these  two  fay- 
perbobs,  thus  described,  intersect  each  other  in  the  point  F,  which  is  the  other 
{rsryis  of  the  fllii'sis  :  ;ind  drav/lng  the  line  FA,  FB,  or  PC  ;  SA  +  FA,  SB 
FC,  or  SC  -f-  FC  will  be  etjual  to  the  transverse  diameter,  and  i>F  is  tJie  distance 
of  the  foci  i  which  being  supposed,  the  description  of  the  ellipas  is  very  easy.. 
But  since  the  reason  of  this  construction  is  not  clear  to  every  one,  it  will  not  be 
improper  to  illustrate  it  a  little ;  therefore  I  say,  that  from  the  known  property, 
of  the  ellipsis,  SB -4*  FB  =  SA  -f  FA,  and  transposing,  the  members  of  the 
equation,  FB  —  FA  =  SA  —  SB;  so  that  though  FB  and  FA  be  unknown, 
yet  their  difference  is  equal  to  SA  ~  SB,  that  iSy  £H ;  and  since  from  the 
nature  of  the  hyperbola,  any  two  lines  drawn  from  the  foci  to  any  point  of  the. 
curve  constantly  difier  by  the  quantity  of  the  transverse  dianxeter ;  it  is  plain.  ' 
that  the  point  F  is  somewhere  in  the  curve  of  the  hyperbola,  whose  transverse 
diameter  is  equal  lo  SA  —  SB,  and  the  i'sici  A  and  B.    After  the  same  manner 
il  may  be  demonstrated  that  the  point  F  is  in  the  hyperbola,  whose  diameter  is 
SB — SC,  and  foci  B  and  C.  Therefore  it  must  necessarily  be  in  the  intersection 
or  these  two  hyperbolas,  which  «noe  they  intersect  each  other  in  one  point  only^ 
clearly  show  where  the  other  focus  of  the  required  ellipsis  is. 

Now  to  yjtrfonn  the  same  analytically,  suppose  it  done,  nnd  Irt  b'B  =  a,  SA 
=:      -  FA    ^,  AB  =  c,.  SB  -  SC  =  FC  -  FB  =  </,  BC  =zj,  and 
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let  the  sine  of  the  angle  AB  C  =  S,  and  its  cosine  =  *.  Then  as  c :  6 ; :  2  a— 
I,. and,  g^^-^^^-^*^  =  BD  by  36.  3.  Eucl.  and  as/:    : :  a  «  +  rf: 

li£±J£i  and  l^^^^j  '^''^  =  B  G  by  the  same  proposition  ;  and  to  lessen 

the  trouble  of  calculation,  let         =  ^,  and  j  ss  A,  likewise  let  ^^^j^ 


m 


8s    andj/;  then  BD  =  ^  +  Afl,  and  BG  ss  A  —  to  j  and  because 
obtuse  angled  triangle  C  the  square  of  the  base  >  the  sum  ^^^^ 

^^^"■yacttte  angled  triangle^  fe  equal  to  J  the  difference  ""^ 
of  the  squares  of  the  sides  and  of  double  the  rectangle  ot  the  sides  miiltiijSied 
into  the  cosine  of  the  comprehended  angle,  it  wili  be^^  +  Igha  4-  hhaa-^ 
A  A  —  0,kla  +  llaa  +  2gks  —  Igha  +  2AA*a  —  ihlsaa  equal  to  the  square 
of  DG ;  but  D  6  is  equal  to  the  sine  of  the  angle  D  F  G  or  D  B  G  multiplied 
into  a,  that  is,  intoFB;  for  the  quadrilateral  FBDGis  iiiSLi  ib!?d  in  a  cirdc 
whose  diameter  is  FB:  therefore  aa  —  gg -^^  h a -i- hhau -\' kk  — 
%kia ^Z***  +  '^■gk^  —  Iglsa  -f  'Ikhsa  —  iblsaa,  which  equation  is  eristly 
resolved,  since  it  does  not  exceed  an  adfected  quadratic,  and  aiwa^^s  consists  of 
these  squares  and  rectangles ;  but  the  signs  +  and  are  to  be  very  cautiously 
used  to  the  rectangles,  on  account  of  the  different  nature  of  the  three  lines. 
We  have  titted  our  equation  to  fig.  8 ;  but  in  any  other  case  it  will  not  be  difl 
ficult  from  what  is  said  above  to  constitute  a  similar  one ;  and  thus  it  is  shown 
how  from  three  hcHocentric  places  ot  a  planet,  and  the  observed  distances  from 
tlie  sun,  its  urbit  may  be  described ;  whicii  formerly  required  five  £uch.  observa~ 

tiOQS. 

An  Extract  of  an  accmmt  ^hen  ht/  Mr.  Flams(eed,  o/*  hh  otm  and  Mr.  Edmund 
Hallei/'s  Observations  concerning  the  Spots  in  tlie  Sun,  appearing  in  July  and 
August,  i6;6.   N°  128,  p.  687. 

The  following  ephemeris  of  their  daily  places,  was  reducetf  from  careful  ob- 
servations, made  with  the  micrometer,  of  the  distances  of  the  spots  from  tiie 
limb  of  the  sun,  and  the  differences  of  altitudes  and  azimuths  fitrnt  the  upper  and 
under  parts  and  sides  of  him.  'JHie  coi:  pningoftheobservations  made  in  two  dis- 
tant places,  Greenwich  and  Oxford,  evince  the  diligence  of  the  observers,  and  the 
goodness  of  their  instruments;  the  differences  between  them  being  easily  excn- 
sabie  i  for  that  the  spot  had  a  dian>eter  more  considerable  than  any  of  Uie  dif- 
ferences, and  was  broken  into  several  pieces. 

Mr.  Halley  says^  that  he  saw  the  spot  again  on  the  fifth  day  at  6  h.  30ip.  mane, 
very  near  the  limb  of  the  sun,  so  that  it  appeared  only  as  a  fine  line ;  but  by 
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r«asDn  of  its  fineness,  and  the  too  great  height  -of  the  «ira>  he  ooiilel  not  take  any 
measures  to  determine  its  place  and  latitude  by ;  and  that,  while  the  spot  conti- 
nued one,  as  it  was  July  25,  he  measured  to  the  middle  of  it ;  as  alao  when  the 
pieces  were  divided,  but  not  far  disjoined  :  aftrnvards,  when  they  were  Sf  panted 
considcrohly,  he  observed  ihc  middle  of  the  lar|;cr  spot,  which  was  to  tlic  south, 
appnrenily,  I  suppose;  but  really  north:  lor  so  only  his  observations  wili  agree 
with  those  of  Mr,  Plamsteed  exactly. 

Hence  it  seems  very  evident,  says  Mr.  Flamsteed,  that  the  q}ot*8  way  ivas  not 
inclined  to  the  ecnptic  six  or  seven  degrees,  as  Scbdner  and  some  -others  make 
it,  but.  rnnrh  less,  bv  the  pint  consent  of  the  observations  of  both  our  ob«:ervers. 
Mr.  Halley  add>,  tliat  ronsiderint'-  tlic  iTiotioa  of  tlic  spot  across  the  sun's  disfc, 
as  l»oth  tlieir  obtcrvauom  give  it,  imppears,  that  tiie  ktitiKk  was  not  so  great  at 
its  entrance  into  the  sun  as  in  the  mkldle  of  hhn.  And  by  Mr.  Plamsteed'a 
observation  it  -n*as  greatest  on  the  1st  of  August,  and  then  again  indining  to» 
wards  the  ecliptic.  If  you  grant  this,  it  will  follow,  infers  Mr.  Flamsteed,  that 
the  siiir.>  wr\5  inclined  to  the  plane  of  the  orfeis  magnas  ;  hui  the  rjurintity  of 
tiiis  inc!iiiatio;i  itiust  not  be  very  gre-it.  Tlie  nodes  ol"  the  sun's  equinox  and 
ecliptic  iie  guesses  to  be  not  I'ar  Irom  the  beginning  of  Cancer  and  Capricorn  j 
and  that  from  Cancer  to  Caprioora  the  earth  is  north  of  the  >ttn*8  equator^  from 
Capricorn  to  Cancer,  south  of  the  same :  and  the  period  of  the  sun's  revolution, 
in  respect  of  the  fmcd  stais,  2Sdayt,  9 4  hours  sufficiently  exact.  Of  whi^ 
things,  these  two  obsen-ers  fay,  they  might  h.ive  been  more  certain,  had  not  the 
*pot  in  its  passa^  broken  into  so  many  parts,  and  those  oft'Cti  v<iricd  their  posis 
uons  to  each  other.  These  conjectures,  tliough  probable,  yet  when  another  of 
the  like  phsenomena  appears,  will  still  deserve  the  further  consideration  of  the 
curious. 

An  Extract  of  Sjgnor  Cass'nr.<;  Letter  ecncer-niTi^  a  Spot  lately  ^en  iu  the  Stinr 
iogtlhtr  ivilk<LreiiutTkabie  Obsermnw  oj  Saturn,  madahjf  the  same,  I^"  128, 
p.  689.    Translated  from  the  Latin. 

We  Iv&rQ  observed  the  same  solar  spot  as  Mr.  Fl&msteed,  from  August  6  to 
]  4  N.  S. ;  and  by  comparing  our  observations,  we  found  that  it  was  in  the  mid- 
dle of  its  course,  in  the  sun*s  apparent  didc,  about  midnight  after  the  dth  of 
August,  at  the  apparent  distance  of  3  nunutes  from  the  centre  towards  the  south. 

li  is  divided  into  several  parts,  \rhich  separate  from  each  other  daily  towards  the 
north  iKi'l  south  ;  so  thnt  l)csides  their  commensuration  about  the  svui's  axis,  all 
the  parts  have  a  direct  motion  ot  tlietr  own  among  thems>tilves.  i  uiink  this 
spot  is  different  from  th«t  which  we  observed  in  Ibe  pr^^ng  month  of  Jane^ 
For  since  that  had  the  middle  of  its  course  in  the  apparent  disk  of  the  sun>  00 
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tlefiVlh  (fay  of  tiie  same  month,  it  must  have  returned  nearly  to  the  same 

eituiation,  had  it  still  exisl<»<^,  in  the  ni^ht  following;  ihe  25th  of  July;  as  b 
•dedvvced  'both  from  its  velocity,  the  observed  time  of  it^  appc  imnce,  and  also 
■  from  the  course  of  tbe  otlier  spots,  which  we  have  seen  to  linisli  then  period 
«l>out  the  Mm  in  274  or  27i  «lay8.  Besides,  its  path  is  diiFerctii  from  the  prece- 
ding ;  for  the  former  was  something  more  remote  from  the  equator  of  the  spots, 
than  ibt  latter.  And  this,  if  it  should  hove  -consistence  enough,  should  retura 
to  the  middle  of  the  sun  -on  Sept.  5,  in  Um  morning. 

From  the  scheme  of  the  appearance  of  Saturn,  as  nbscrvcd  by  M.  Hevdius  a 
year  ago,  I  perceive  that  he  nuide  usl-  of  telescopes  mirch  inferior  to  onr's.  For 
at'that  trme,  and  now  also  (Aug.  1^70),  iti  the  glol>e  of  Saturn  we  obacrvm!  -.n 
ofbseure  -zone,  a  little  south  of  thecentre,  not  unlike  the  zones  <rf  Jupiter.  1  iien 
fhe  1)readth  of  the  annulns  was  divided  into  parts,  by  an  obscure  line,  apparently 
elliptical,  but  in  reality  circular,  as  it  were  into  two  concentric  rings,  theint«-ior 
of  which  was  brighter  than  the  exterior.  This  phasis  I  saw  immediately  after 
ttic  emersion  of  Saturn  from  the  «un's  rays,  through  the  whofe  year,  quite  to  h'ts 
iinuiersion  ;  first  with  a  tekscopeof  35  feel,  and  afterwards  with  a  less,  of  20 
.feet.    See  fig.  i,  pi.  oti. 

An  Intmation  given  in  ike  Journal  des  Sfavcnu^  of  a  sure  and  easT/  way  to  maht 
4tll  sorts  qf  /or^e  Teiescopical  Glasses;  with,  a  generous  offer  qf  furnuh  'm» 
isiduttrious  Astronomers  with  them  gratis.    !§y  M,  Boreliu    N"  1 28,  p.  69 1 , 

Mons.  Borelli,  a  member  of  the  Royal  Academy  of  Sciences  of  P&ris,  whose 
love  for  natural  philosophy,  and  chiefly  chemtstry,  has  been  long  known,  has 
found  out  a  sure  and  very  cn<;y  mx  thod  of  working  all  eorts  of  large  telese(^ncaL 

glasses.  ITe  bng  already  earned  iiu-  experrebce  of  his  secret  to  rn-eat  extent, 
having  made  one  of  them  very  good  of  200  feel,  wrought  on  both  sides  on  the 
same  rule :  which  shows,  that  if  he  had  wrought  it  flat  on  both  sides,  the  glass 
would  have  been  of  400  feet. 

This  easiness  of  making  large  glasses,  and  the  desire  of  procnrtng  some  ad- 
vancement  to  astronomical  discoveries,  have  induced  him  to  make  presents  of 
them  in  divers  places  to  several  persons  capable  of  using  them  :  and  the  same 
motive  induces  him  lo  make  the  like  offer,  not  only  to  the  a5tronomers  that  are 
dispersed  up  aiid  down  ni  the  khigdon*  of  France,  but  also  lo  those  that  are  in 
foieign  countries,  especially  ia  those  parts,  where  there  is  some  establst^hed 
academy  or  society  for  astromomical  observations ;  ofiering  in  this  case,  to  every 
one  of  such  societies,  three  very  good  glasses,  one  of  10  or  ii  feet  for  a  cham- 
ber :  another  of  -25  or  30  feet  for  ordinai7  obserTatton5>  and  a  third  of  60  or 
feet  for  making  new  diaooveries^ 
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Private  pftraons  who  are  not  in  a  condition  to  make  engines  for  large  glasses, 
tnay  at  least  make  use  of         of  14  or  20  reet,  v  hich  Ue  is  willing  to  send  them, 

to  observe  tbe  eclipses  ol  Jii;iit«>T's  R«tcl!itc«:,  wI.IlIi  happen  almost  daily,  and 
afford  so  fair  a  way  for  establishing  the  loiigitudes  over  ail  the  earth.  For, 
besides  that  these  eclipses  are  very  frequent,  the  emersion  and  immersion  of  these 
satellites,  especially  in  the  shadow  of  Jupiter,  is  ao  momentary  and  so  sensible, 
that  they  may  be  observed  with  the  greatest  exactne&s,  being  altogether  exempt 
from  those  essential  inconveniences  that  accomp-my  tlie  eclipses  of  the  sun  and 
moon,  which  also  are  rare,  and  whof^e  beginning  and  end  are  always  doubtful, 
by  reason  of  a  certain  ambiguous  Ught. 

Since  M.  Borelli  has  found  this  way  of  working  glasses,  he  entrusted  the 
secret  of  it  to  a  member  of  the  academy  above>mentioned ;  and  he  proposes  to 
publish  the  same  hereafter,  with  some  other  considerable  observations  on  the 
same  glasses. 

Exceptions  agaiiut  Mr.  Newtorts  BxperimentSt  and  T^ty  iff  Ught  and  Colows. 
By  Mr.  Lucas  qflaege.   IT  138,  p.  092. 

Mr.  Gascoigne  having  received  your  obliging  letter  ol  Jan.  Jb,  with  fresh 
directions  from  Mr.  Newtou ;  but  wanting  convenience  to  make  the  experiment, 
he  has  requested  me  to  supply  his  want  In  compliance  with  this  request  I  hare 
made  many  trials ;  the  issue  whereof  [  here  acquaint  1  with  ;  next,  with  some 
ercepHon'^,  g:rnunded  on  experiments^  against  Mr.  Newton's  new  theory  of 
light  and  colours. 

The  verticle  angle  of  uiy  prism  was  60  degrees,  the  diatunce  of  the  wail, 
whereon  the  coloured  spectrum  appeared,  from  the  window,  about  1 8  feet  The 
diameter  of  the  hole  in  the  window-shutters  about  ^  of  an  inch,  which  was  oc- 
casionally contracted  to  half  tlie  said  diameter ;  but  still  with  equal  success  as 
to  the  result  of  the  experiment.  The  refractions  on  both  side?  the  prism,  were 
equally  as  near  as  I  couid  make  them,  and  consequently  about  4  6°  4u',  the  re- 
active power  of  glass  being  confuted  according  to  the  ratio  oi  the  sines  2  to 
3.  The  distance  of  the  prism  from  the  hole  in  the  shutter  was  about  2  inches : 
the  room  darkened  to  that  degree  as  to  equal  the  darkest  night,  while  the  hole  in 
the  shutter  was  covered. 

Now  as  to  tJie  issue  of  my  trials ;  I  constantly  found  the  length  of  the  colour- 
ed image,  traijsverse  lo  the  axis  of  the  prism,  considerably  greater  than  its 
breadth,  whenever  the  experiment  was  made  on  a  clear  day ;  but  when  a  bright 
cloud  was  near  the  sun,  I  found  it  sometimes  exactly  as  Mr.  Line  mentions,  via. 
broader  than  long,  especially  while  the  prism  was  placed  at  a  great  distance  from 
the  hole.  Which  experiment  will  not,  I  conceive  be  questioned  by  Mr.  New* 
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ton,  it  being  so  agreeiable  to  the  received  laws  of  refractions.  And  indeed  the  ob« 
servations  of  these  two  learned  persons,  as  to  this  particular,  are  easily  reconciie- 

able  to  each  cjther,  and  both  to  truth  ;  Mr.  Newton  contending  only  lor  the 
!en<ish  of  the  image,  traii3ver.se  to  tlic  axis  oi'  the  pi  ism,  in  a  very  clear  tlwy  ;  and 
Mr.  Line  only  maintaining  the  excess  of  breadth,  parallel  to  the  same  axis,  while 
the  sun  ts  in  a  bright  cloud.  Though  as  to  wbut  is  further  delivered  by  Mr.  New- 
ton»  and  opposed  by  Mr.  Line,  namely,  that  the  length  of  the  coloured  image  was 
£ve  times  the  diameter  of  Its  breadth  ;  T  ne\'er  yet  have  found  the  excess  above 
thrive  the  diameter,  or  at  most  3-i  ,  wliilc  (he  refractions  on  both  sides  the  prism 
were  eqiiah    So  much  as  to  the  matter  of  tact. 

Now  Ai  to  Mr.  Newton's  theory  of  light  and  colonrs,  I  confess,  his  neat  set 
of  very  ingenious  and  natural  inferences,  was  to  roe  on  the  first  perusal  a  strong 
conjecture  in  favour  of  his  new  doctrine.  But  since  several  experiments  of  re- 
fractions remain  still  untouched  by  him,  I  conceived  a  further  search  into  them 
would  be  very  proper,  in  order  to  a  better  discovery  of  the  truth  of  his  assertion. 
For,  accordingly  as  they  are  found  either  agreeing  with,  or  disagreemg  trom,  his 
new  theory,  they  must  needs  much  strengthen,  or  wholly  overthrow  the  same. 
The  experiments  I  pitched  upon  for  this  purpose,  are  as  follow : 

1.  Having  frequently  observed  that  the  form  of  objects  viewed  in  the  micros 
scope,  or  rather  of  the  microscope  itself,  consists  almost  in  an  indivisible  point, 
I  concluded  that  two  very  smnl!  pieces  of  silk,  the  one  scarlet,  tlie  otlier  violet 
colour,  placed  near  together,  should,  according  to  Mr.  Newton's  liieory,  appear 
in  the  microscope  in  a  very  different  degree  of  brightness^  in  regard  that  their 
unequal  refrangibility  must  cause  the  scarlet  rays  or  species  to  over>reach  t)ie 
retina,  while  placed  in  the  due  focus  of  the  violet  ones,  and  consequently  occa- 
sion a  sensible  confusion  In  the  vision  of  tlie  former,  one  and  the  same  point  of  4 
the  scarlet  object  affecting  several  tierves  in  tlie  relir;a.    Yet  on  irequcnt  trials. 

I  have  not  been  able  to  perceive  any  inequality  m  this^  point* 

2,  The  second  experiment  was  made  in  water.,  I  took  a  brass  ruler,  and 
fastening  to  it  several  pieces  of  silk,  ted,  yellow,  green,  bine,  and  violet,  I  placed 
it  at  the  bottom  of  a  square  vessel  of  water:  then  I  retired  from  the  vessel  so  far 
as  not  to  be  able  to  see  the  ruler  nnd  coloured  tiJks  utlierwise  lYum  by  help  of 
the  refracted  ray.    Now,  did  Mr.  Newton's  doctrine  huld,  1  conceived  I  slionld 
not  see  all  the  said  colours  in  a  straiglu  ime  witli  the  ruler,  as  the  uneq^uaJ  reiran- 
^ility  of  diflferent  rays  must  needs  displace  some  more  than  others.  Yet  in 
effect,  on  many  trials,,  I  constantly  found  them  in  as  stcaight  a  line  as  the  bare 
ruler  had  appeared  in..  3.  To  confirm  this  experimcnl^.  I  added  a  second  refrao. 
1^on  to  the  former  of  the  water,  by  placing  my  pr!«m  so  as  to  receive  perpeudi- 
euUrly  the  refracted  specks  oi  \h&  silk  and  ruler  j  by  which  oiiiy  the  emergi^at. 
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species  saffered  a  second  refraction.  But  still  wUh  eqaal  success,  as  to  their 
appearing  in  a  straight  line,  to  the  eye  placed  behind  the  pri«n.  4.  To  these^ 
two  refractions  I  further  added  a  third,  by  receiving  the  coloured  species  o))liqnely 

on  the  prism ;  by  wliioli  both  incident  and  emer*!:ent  5pecles  suffered  their  res- 
pective refractions.  But  still  wkh  the  same  success  as  tbrmerly,  as  to  the  straight 
ILne  they  appeared  in. 

For  furtli^  assuraiKc  id-  this  eiperiroent,  lest  prepossession,  occasioned  from 
previous  knowledge  of  the  silks  situation  in  a  straight  line,  might  possibly  pre- 
judice the  judgment  of  the  eye,  as  sometimes  I  have  observed  to  happen  to  the 
jadc^tnent  the  eye  passes  on  the  distance  of  objects.  I  called  into  the  room  some 
unconcerned  persons,  wholly  ignorant  what  tiie  experiment  auned  at;  and  de- 
manding whether  they  saw  not  the  coloured  silks  and  raler  in  a  crooked  line  ^ 
they  answered  in  the  negative. 

5.  The  next  escperknent  I  made  in  uncompounded  Colours,  (as  Mr.  Newton 
terms  them,  prop.  5  and  13)  as  follows:  Having  cast  two  coloured  images  on 
the  wall,  so  the  scarlei  colour  of"  the  one  fell  in  a  straight  line,  parallel  to  the 
horizon,  with  the  violet  of  the  other  i  I  then  looked  on  both  through  another 
pnsm,  and  found  them  still  appear  in  a  straight  line  parallel  to  the  horison,  as 
they  bad  formerly  done  to  the  naked  eye.  Now  according  to  Mr.  Newton's 
assertion  of  different  refrangibility  in  different  rays,  I  conceive  the  violet  rays 
should  suffer  a  greater  refraction  in  the  prism  at  the  eye,  than  the  scarlet  ones, 
and  consequently  both  colours  should  not  appear  in  &  straight  line  parallel  to  the 
horizon. 

6.  Another  experiment  I  made,  tn  order  to  some  further  discovery  of  that 
8ttrpri»ng  phenomenon  of  the  coloured  image,  which  occasitmed  Mr.  Newton's 
ingenious  theory  of  light  and  colours,  as  also  his  excellent  invention  of  the 

reflectinn:  telescope  and  microscope.  Havin^^  then  sometimes  suspected,  that 
not  only  the  direct  sun-benais,  but  also  other  extraneous  l:ght,  might  possibly 
influence  the  coloured  spectrum,  I  IjopeU  to  discover  the  truth  ot  this  auspicion 
by  means  of  the  sun-spots,  made  to  af^pear  in  the  coloured  image  by  placing  a 
telescope  behind' the  prism.  But  my  endeavours  proving  indlectual  herein,  by' 
reason  of  some  intervening  difficulties,  I  thought  at  length  of  a  more  feasible 
method  in  order  to  the  designed  discovery,  as  in  the  following  experiment. 

i  fastened  a  very  white  pnper  circle,  about  an  inch  in  diameter,  on  my  v.'indow- 
sTllltter ;  and  viewjiig  it  through  my  prism,  1  found  a  coloured  image  painted 
by  it  on  my  retina,  answerable  in  almost  all  respects  lo  the  image  of  the  sun- 
beams on  the  wall,  espedatly  when  the  paper  circle  was  indifferently  well  illumi- 
nated. This  image  indeed  appeared  oontrsiy  to  the  former  as  to  the  situation 
'coloorsy  that  is^  the  scarlet  appearing  ftbove^  the  vic^t  below>  though  but  ialititi 
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But  this  I  was  not  surprised  at,  having  observed,  on  dissecting  the  eye,  that 
objects  are  painted  on  the  retina  after  a  contrary  posture  to  what  they  appear  to 
sight.  Having  thus  rendered  the  coloured  image  much  more  tractable  than  for 
merly  it  was,  I  conceived  good  hopes  of  some  further  discovery  in  this  point. 

In  purfiuancc  then  of  my  former  suspicion,  haviriLT  fixc  l  my  jjrism  in  a  steady 
posture,  I  caused  the  jiapLi  C.  (fig.  2,  3,  pi.  xi.)  to  be  af)phedclose  to  thf  paper 
circles  bd:  whereupon  the  former  violet d,  and  scarlet  colour  of  C,  vanished 
into  whiteness.  Next^  I  removed  the  cirde  from  the  shutter,  and  placed  it  in 
the  open,  window,  supported  only  by  the  edge  d:  on  which,  to  my  a$>tonish- 
nient,  alt  the  former  colours  exchanged  postures  in  the  retina,  the  scarlet  now 
appearing  below,  the  violet  above;  the  intermedmtc  colours  sc.Trrclv  discernible. 
And  here,  by  the  bye,  it  is  very  remarkable.  UkU  during  this  olj^^rvalion  I  rlp^Hy 
perceived  both  blue  and  scarlet  light  to  be  transparent,  facing  able  to  discern 
several  objects  through  both,  namely,  steeples  opposite  to  my  window.  Whence 
it  follows  that  these  colours  do  in  great  part  arise  from  the  neiglibouring  light. 
Lastly,  I  placed  the  paper  circle  anew,  so  as  the  one  half  b,  was  fastened  to  the 
shutter,  the  other  semicircle  a,  bein^  exposcrl  to  the  open  air.  On  which  the 
semichcie  a,  ber-ame  bordered  with  violet  above,  and  scarlet  below:  hut  the 
other  semicircle  b,  quite  tlie  reverse.    Hence  I  make  the  following  inierences. 

First,  that  not  only  tlie  light  reflected  from  the  paper  circle,  but  also  from  the 
ambient  air,  has  great  influence  on  the  coloured  image,  especially  as  to  the 
violet  and  scarlet  colours.  Whence  perhaps  it  will  not  hereafter  seem  strange, 
that  the  coloured  spectrum  on  the  wall  is  so  long,  hut  only  that  the  breadth  is 
not  grc^fer.  Secondly,  were  there  a  more  luminous  hodv  behind  the  sun,  we 
diould  ii\  all  likelihood  liave  the  colours  of  the  spectrum  m  a  contrary  situation 
to  what  they  appear  in  at  present  t  whence,  thirdly,  it  seems  to  follow,  that  the 
present  situation  and  order  of  colours,  arise  not  from  any  intrinsical  property  of 
refrangibility,  as  maintained  by  Mr.  Newton,  but  from  contingent  and  extrinsi* 
cal  circumptanres  of  neighbouring  objects.  For  accorduigly  as  the  body  be- 
hind the  i^npei  -en  cle  ^vns  nunc  or  le?s  illuminated  tlian  the  circle  itself,  all  the 
several  colours  changed  their  situation. 

8.  The  next  experiment  was  made  in  order  to  Mr.  Ne«  ton  s  doctrine  of  pri. 
mary  colours,  as  prop.  5.  Having  covered  the  hole  in  the  winilow-shutler  with 
a  thin  slice  of  ivorj',  the  transmitted  light  appeared  yellow ;  but  on  adding  thfi-e, 
fnnr,  and  more  slice?,  it  became  red.  Whence  it  seems  to  follow,  that  vcllow- 
uc'^s  ^)f'  lielit  is  nrit  a  pririKirv  colour,  but  a  compound  of  rod,  &c. 

Q.  The  last  expenmeni  \va»  made  in  relerencc  to  iMr.  Newtuu'i  J2ih  prop, 
wliei^  finom  his  own  principles  he  renders  a  very  plausible  i-eason  of  a  surprising 
phenomenon,  rclatetl  by  Mr.  Hook,  namely  of  two  liquors,  the  on«  Wiie,  tl^- 
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other  ml,  botli  severally  traiispt'.rcnt,  yet  bolh,  5f  placed  together,  became 
opaque.  The  reason  wiicreoi,  &a)  s  Mt .  iScwioi),  is,  because  if  one  liquor  trans- 
milled  only  rcfl,  Ihe  oilier  only  blue,  no  rays  oouUl  pass  through  both.  In  re- 
ference Ibet)  to  this  point,  I  6lled  two  small  glasses  with  flat  polished  bottoms* 
the  one  with  aquafortis,  deeply  tinged  blue;  the  other  with  oil  of  turpentine 
coloured  refl;  bi)ih  to  lijiu  degree,  as  to  represent  all  objects  through  them 
re<^pectively  blue  or  red.  The5>  placin'^'  tlie  one  upon  the  other,  I  was  able  to 
Uii>cxrii  several  bLulies  tliioiigh  bolh:  wliereas  according  to  Mr.  Newton's  theory, 
no  object  should  appear  through  both  liquors,  because  if  one  transmit  only  red, 
the  other  only  blue,  no  rays  can  pass  through  both. 

jMr.  NcuHons  Answer  to  the  preceding  Lciirr.    N  '  ]'28,  p.  ouS. 

Sir. — Ihc  tlihigs  opposed  by  Mr.  Line  being  upon  trials  found  true  and 
granted  me,  1  begin  vviili  the  new  question  about  the  proportion  of  the  length 
of  the  image  to  its  breadth.  This  I  aill  a  new  one;  for,  though  Mr.  Line  in 
his  last  letter  spke  against  so  great  a  length  as  I  assigit,  yet  as  it  seems  to  me, 

it  was  not  to  grant  any  transverse  length  shorter  than  that  assigned  by  me,  for 
in  his  first  letter  he  absolutely  denit-d  that  there  would  be  nny  ?uch  Icng-th:  but 
to  lay  the  crenter  emf>ha?is  upon  his  discourse  whilst  in  defence  ot  coininoa 
optics  he  was  disputu^g  ni  geueral  agninst  a  transverse  image;  and  therefore  in 
my  answer  I  did  not  prescribe  the  just  quantity  of  the  refracting  angle  with 
whidi  I  would  have  the  experiment  repeated,  which  would  have  been  a  ncces- 
sary  circumstance,  l  i  k1  the  dispute  been  about  a  just  proportion  of  the  length  to 
the  breadth.  Yet  I  addtd*  tld:^  note,  that  the  larger  the  angle  of  the  pri<rn  is 
the  greater  will  bo  the  1  r;ii  ti  ui  proportion  to  the  breadth,  not  imagunng  but 
that  when  he  had  foun.l  m  any  prism  the  length  of  the  image  transverse  to  the 
asis,  he  would  easily  thence  conclude,  that  a  prism  with  a  gi^ter  angle  would 
make  the  image  longer,  and  consequently  that  by  using  an  angle  great  enough 
he  might  briiii:  it  to  equal  or  exceed  tlie  liuirth  assigned  by  mc,  a>  indeed  h3 
might;  for,  by  taking  an  angle  of  70  or  73  degrees,  or  a  little  greater,  he  might 
have  nwdi-  the  length  uot  only  five  but  six  or  eight  times  ihe  breadth,  and 
more.  JSo  wonder,  therefore,  that  Mr,  Lucas  found  the  image  shorter  than  I 
did,  seeing  he  tried  the  experiment  with  a  less  angle. 

The  angle  indeed  which  I  used  was  but  about  63''  14',  and  his  is  set  down 
fiO*  the  difference  of  which  fron>  mine  being  but  3"  12%  is  too  little  to  recon- 
riV:  u?,  but  3ct  it  will  hnug  us  considerably  nearer  together.  Aiul  if  his  angle 
was  not  exactly  measured,  but  the  round  number  of  Go"  set  down  by  guess,  or 

*  In  my  fint  letter  ia  FbilMopbical  TransoctioKs,  NcISI. 
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by  a  less  aocurete  measare,  as  Isuspo.  i  by  the  oonjectural  measure  of  the  re- 
fraction of  his  prism  by  the  ratio  of  the  sines  2  to  3,  set  down  at  the  same 
time,  instead  of  an  experimental  one,  then  might  it  be.  two  or  three  degrees 
less  than  60,  if  nnt  still  less;  and  all  this,  if  it  should  besOj  would  take  away 

the  greatest  part  of  tlie  differetice  between  us. 

But  however  it  be,  I  am  well  assured  my  own  o'ujc-rvation  w.-s  ex  tct  enourrli. 
For  I  have  repeated  it  divers  times  since  the  receipt  of  Mr.  Lucas's  letter,  and 
that  without  any  considerable  diflference  of  my  observations,  either  from  each 
other  or  from  what  I  wrote  before.  And  that  it  might  appear  experimentally* 
how  the  increase  of  the  angle  increases  the  length  of  the  image,  an  !  al^  that 
nobody  who  has  a  mind  to  tr>'  the  experiment  exactly,  might  be  troubled  to  pro- 
cure a  prism  which  has  an  angle  just  of  t!ic  size  assin^ned  by  me;  I  tried  the 
experiment  with  divers  angles,  and  have  set  down  my  trials  in  the  following 
table:  where  the  first  column  expresses  the  six  angles  of  two  prisms  which  I 
used,  which  were  measured  as  exactly  as  I  could,  by  applying  them  to  the  angle 
of  a  sector;  and  the  second  column  expresses  in  inches  the  length  of  the  image 
made  by  eacli  of  those  angles;  its  breadth  being  2  inches,  its  distance  from  the 

prism  18  feet  4  inchc^^  and  the  breadth  of  the  lioie  in  the  window  shutter  -f  of 
an  inch. 


First  prism. 


60    24  [ 

63    26  I 


Lengtin 
ofioMgci. 

104. 


Second  prism  .j  ^  '^ 


Anglet. 

(53  48 


Lepgths 
of  image* 


You  nvdy  perceive,  tliat  the  length  of  the  images,  in  respect  of  tlie  angles 
that  made  them,  are  something  greater  in  the  second  prism  tUau  m  the  first; 
but  that  was  because  the  glass,  of  which  the  second  prism  was  made,  had  the 
greater  refractive  power.  The  days  in  which  I  made  these  trials  were  pretty 
clear,  but  not  SO  clear  as  I  desired,  and  tlierefore  afler\vards  meeting  with  a  day 
as  clear  as  I  desired,  I  repeatetl  the  experiment  with  tb.e  second  prism,  and  found 
the  lengths  of  the  image  mnHe  by  its  severiil  angles  to  be  about  4  o£  an  inch 
greater  than  before,  the  measures  being  those  set  down  in  this  table. 


The  second  prism.. 


-  Angle*. 

i  Leogtbs 

of  ino^s* 

7*s 

1  6a  12 

.  63  48 
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The  rcn?Oii  of  tl;'S  clifK'rencc:  T  apprehend  was,  that  in  tbe  dearest  days  the 
liglit  ot  the  xvhitc  skies,  which  dilutes  and  remiers  invisible  the  lainte»t  i:uloais 
at  the  ends  of  the  image,  is  a  )ittl«  diminished  in  a  clear  day,  and  so  gives  leave 
to  the  colours  to  appear  to  a  greater  length;  the  sun's  light  at  the  same  time 
becoDitng  bri&ker,  and  so  strengthening  the  ootonrs,  and  making  the  fitint  ones 
at  thelwo  ends  more  conspu  uon«.  For  I  have  observed  that  \n  davs  somethmi"' 
eloufly,  \vlrd>-t  ttie  prism  has  stoixi  unmovetl  at  the  window,  the  image  would 
grow  a  iiitlc  longer  or  a  little  shorter,  accordingly  as  the  sun  was  more  or  lesi> 
obscured  by  thin  clouds  which  passed  over  it;  the  image  being  shortest  when 
the  cloud  was  brightest  and  I'tu  sun's  light  faintest.  Whence  it  is  easy  to  ap- 
prehend, that  if  die  light  of  the  cloudi  could  be  quite  taken  away,  so  that  the 
Sun  might  appear  surrounded  with  darkiK'Ss,  or  if  the  sun's  light  were  mudi 
Slroneer  tlian  it  is,  the  colours  would  still  ajjpear  to  a  greater  length. 

In  all  these  observations  the  breadth  of  the  image  was  just  t  inches.  But 
observing  that  the  sides  of  the  two  prisms  I  used,  were  not  exactly  plun,  but 
a  little  convex,  the  convexity  being  about  so  much  as  thai  of  a  double  convex- 
glass  of  a  S6  or  J8-foo^  telescope,  I  took  a  third  prism,  whose  sides  were  as- 
much  concave  as  those  of  the  otlier  were  convex,  and  this  made  the  breadth  of 
the  image  to  be  2  inches  and  a  thud  part  of  an  inch;  the  angles  of  this 
prism,  and  the  lengths  of  the  image  made  by  each  of  those  angles,^  beiog  those 
expressed  in  this  table. 

Angles  of  the  prism*  Lengths  of  the  image* 

58°  8i  inches. 

In  thlscr.se,  yon  seethe  concave  figureof  the  sidps  of  the  prism,  by  making 
the  rays  diverge  a  Uttle,  causes  the  breadth  of  the  image  to  be  greater  m  pro- 
portion to  Its  length  than  it  would  be  otherwise.  And  this  I  thought  fit  to  give 
you  notice  of,  that  Mr.  Lucas  may  examine  whether  his  prism  have  not  this- 
fault.  If  a  prism  may  be  !iad  uitti  sides  exactly  pl.iin,  it  may  do  well  to  tiy  the 
experiment  with  that;  but  it  is  better,  if  the  sides  be  about  so  much  convex  as 
thnsp  of  mine  are,  because  the  imaj^  will  thereby  become  much  belter  defined. 
For  lhi<  convexity  of  the  sides  gives  the  same  eflect  as  if  ^ou  siiouUi  use  a  prism 
with  «de$  exactly  pTain,  and  between  it  and  the  hole  in  the  window  shutter, 
place  an  object-glass  of  an  1 8<foot  telescope,  to  make  the  round  image  of  the 
sun  appear  distinctly  defined  on  the  wall  when  the  prism  is  taken  away,  and 
ransequently  the  long  image  made  by  the  prism  to  be  much  more  distinctly 
defined,.  ^peciaUy  at  its  straight  sides,  thaa  it  wouldbe  otherwise. 

3^ 
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One  thing  more  I  shall  add;  that  the  utmost  length  of  the  image,  from  the 
£iinte»t  red  at  one  end  to  the  faintest  blue  at  the  other,  must  be  measured.  For 
in  my  first  letter  about  colours,  where  I  set  down  the  length  to  be  five  tinies  the 
breadth,  I  called  that  length  the  utmost  length  of  the  ivn^gt. ;  and  I  meflsured 
the  utmost  length,  because  I  account  all  that  length  to  be  caused  by  the  imme- 
diate light  of  the  sun,  seeing  the  colours,  as  I  noted  above,  become  visible  to 
(he  greaiest  length  in  the  clearest  days,  that  is,  when  the  light  of  the  sun  trans- 
cends most  the  light  of  the  clouds.  .Sometimes  there  wilt  h«<ppen  to  shoot  out 
from  both  ends  of  the  image  a  glaring  light  a  good  way  b€)iond  these  colours, 
but  this  is  not  to  be  regarded,  as  not  appertaining  to  the  image.  If  the  measures 
be  taken  right,  the  whole  length  will  exceed  the  length  of  the  straight  sides  by 
about  the  bi  eadiu  of  the  image. 

By  these  things  set  down  thus  circumstantially,  I  presume  Mr.  Lucas  wilt  be 
enabled  to  accord  his  trial^ofthe  experiment  with  mine;  so  nearly  at  least,, 
that  there  shall  not  remain  any  very  considerable  difference  between  us.  For, 
if  some  little  difference  should  still  remain,  that  need  not  trouble  us  any  further, 
seeing  there  may  be  many  various  circumstances  which  may  conduce  to  it  i  such 
as  are  not  only  the  <fifierent  figures  of  prisms^  but  also  the  different  refractive 
power  of  glasses,  the  difl^rent  diameters  of  the  sun  at  divers  times  of  the  year, 
and  the  little  errors  that  may  happen  in  measuring  lines  and  angles,  or  in 
placing  the  prism  at  the  window ;  though,  for  my  part,  I  took  care  to  do  these 
thing*^  as  exactly  as  T  coulH,  FTowever,  Mr.  Lucas  may  make  sure  to  find  the 
image  as  long  or  longer  than  i  have  set  down,  if  he  take  a  prism  whose  ?ides 
are  not  hollow  ground,  but  plain,  or,  which  is  better,  a  very  little  convex,  and 
whose  refracting  angle  is  as  much  greater  than  that  I  used,  as  that  he  has  hitherto 
tried  it  with,  is  less  i  that  is,  whose  angle  i»  about  66  or  67  degrees,  or,  if  he  * 
will,  a  little  greater. 

C5on<^mmg  Mr.  Lucas's  other  experiments,  lam  mudi  oblig^ed  tn  him  that 
he  would  take  these  things  so  far  into  consideration,,  and  be  at  so  rnui  1)  [Kiins 
for  examining  them ;  and  I  thank  him  so  much  the  more,  because  lie  i!>  the 
£rst  that  has  sent  me  an  experimental  examination  of  them;  By  thi»  I  may 
presume  he  really  desires  to  know  what  truth  there  is  in  these  matters.  But 
yet  it  will  conduce  to  his  more  speedy  and  full  satisfaction,  if  he  a  little  change- 
the  method  which  he  has  propounded,  and  instead  of  n  multitude  of  things,  try 
only  the  oxperimeiiium  crucis^  For  it  is  not  number  of  experiments  but  weight 
to  be  regarded ;  and  where  one  will  do,  what  need  many  I  Had  I  thought 
more  requisite,  I  could  have  added  more for  before  X  wrote  my  first  letter  to 
you  about  colours,  I  had  taken  much  pains  in  trying  experiments  about  them,, 
and  written  a  tractate  on  that  subject^  wherein  I  had  set  down  at  large  the: 
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principal  of  the  experiments  I  had  tried ;  amongst  which  there  happened  to  be 
the  principal  of  those  experiments  vrhkh  Mr.  Lucas  has  now  sent  me.  And  as 
for  the  experiments  set  down  in  my  first  letter  to  you,  they  were  only  such  as  I 
thought  convenient  to  select  out  of  that  tractate. — But  suppose  those  had  beeti 
my  whole  store,  yet  Mr.  Lur;AS  should  not  have  grounded  his  discourse  upon  a 
supposition  of  my  want  of  i  xpcrimcnts,  till  he  had  examined  ihosc  i'ew.  For 
it"  any  of  tiiose  be  demonsitauve,  they  will  need  no  assistants,  nor  leave  room 
for  iurlher  disputing  about  what  they  demonstrate. 

The  main  thing  he  goes  about  to  examine  is,  the  different  rcfrangftility  of 
light.    And  this  1  demonstrated  by  the  e.vperimentum  crucis.    Now  if  this  dc- 
jnonstration  be  good,  there  needs  no  further  examination  of  the  thing;  If  not 
<Tood,  the  fault  of  it  is  to  be  shown  ;  for  ilic  only  way  to  exannine  a  demon- 
strated p:op'5siiioii  is,  to  examine  the  denioiibtiauon.    Let  that  experiment 
thercfure  be  examined  in  the  first  place,  and  that  which  it  proves  be  acknow> 
ledged,  and  then  if  Mr.  Lucas  wants  my  assistance  to  unfold  the  difficulties 
which  he  fancies  to  be  in  the  experiments  he  has  propounded,  he  sliall  freely 
have  it;  for  then  I  suppose  a  few  words  mny  make  them  phsin  to  him  ;  whereas 
sliould  I  be  drawn  from  demon^trntive  experiment  to  begin  wi-.h  tliose,  it  might 
create  us  both  the  tiouble  of  a  long  dispute,  and  by  the  nmititude  of  words 
cloud,  rather  than  clear  up  the  truth.    For  if  it  has  already  cost  us  so  much 
trouble  to  agree  upon  the  matter  of  fact  in  the  first  and  plainest  experiment,  and 
yet  we  are  not  fully  agreed ;  what  an  endless  trouble  might  it  create  us,  if  we 
should  give  ourselves  up  to  dispute  upon  every  argument  that  occurs,  and  what 
would  become  of  truth  in  such  a  tedious  dispute  ?    The  way  therefore  that  I 
propound,  being  tlie  shortest  and  clearest,  not  to  say  the  only  projier  way,  I 
question  not  but  Mr.  Lucas  will  be  glad  that  I  have  i-ecommended  it,  seeing  he 
profes&es  that  it  is  the  knowledge  of  truth  that  he  seeks  after.    And  therefore 
at  present  I  shall  say  nothing  in  answer  to  his  experimental  discourse,  but  this 
in  general ;  that  it  has  proceeded  partly  from  some  misunderstanding  of  what  he 
writes  against,  and  partly  from  want  of  due  caution  in  trying  experiments;  2nd 
that  amcn?:sl  !il<;  erpcriments  there  is  one,  which,  when  duly  tried,  is  next  to 
the  cKperiiiK  lunin  crucis,  the  most  conspicuous  experimeiu  J  kuo.v,  for  proving 
lite  dificrent  retrangihility  of  light,  which  he  brings  it  to  prove  agaaist. 

By  the  postscript  of  Mr,  Lucas's  letter,  one  not  acquainted  with  what  has 
passed,  might  think,  that  he  quotes  the  observation  of  the  Royal  Society  against 
me*  whereas  the  relation  of  their  observation,  wIj-.lIi  you  sent  to  Liege,  con- 
tained nothing  at  all  abmit  the  jn?t  proportum  of  tlie  length  of  the  image  to  its 
breadth  according  to  the  angle  oftlic  pnsm,  nor  any  thing  more  (so  far  as  I  can 
perceive  by  your  last)  titan  what  was  pertinent  to  llic  things  then  in  du^pute,  viz. 
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ibat  they  fotind  them  suooeed  as  I  had  ailinned.  And  therefore  since  Mr. 
Lucas  has  found  the  satne  success,  I  suppose  that  when  he  expressed  that  he 
much  rejoiced  to  see  the  trials  of  the  Royal  Society  agree  so  exactly  with  his^  he 

meant  only  so  far  as  his  agreed  with  mine. 

And  bec;nise  I  am  again  upon  tins  fust,  experiment,  I  shall  desire  that  Mr. 
Lucas  will  repeat  it  with  ail  the  exactness  and  caution  lijat  may  be,  regard  being 
had  to  the  information  about  it>  set  down  in  this  letter;  and  tlien  I  desire  to 
have  the  length  and  breadth  of  the  image  with  its  distance  from  the  prism,  set 
down  exactly  in  feet  and  inclics,  and  parts  of  an  inch,  that  I  may  have  an  op- 
portunity to  consider  what  rf-li.tir)ii  its  length  and  breadth  have  to  the  sun*8  dia^ 
meter.  For  I  know  that  iSIr.  Luc:i=^'s  observation  cannot  hold,  where  the  re- 
fracting angle  oi"  the  prism  is  full  do  degrees,  and  the  day  ;s  clear,  and  the  full 
length  of  the  colours  is  measured,  and  the  breadth  of  the  image  aiiswers  to  the 
sun*8  diameter  :  and  seeing  I  am  well  assured  of  the  truth  and  exactness  of  my 
own  observatJons,  I  shall  be  unwilling  to  be  diverted  by  any  other  experiments, 
from  having  a  fair  end  made  of  this  in  the  first  place.   Sir,  I  am,  &c. 

Postscript.— I  had  like  to  have  forgotten  to  advise,  that  the  experimenluni 
crucis,  and  such  others  as  shall  be  made  for  knowiiig  the  nature  of  colour?,  be 
made  with  prisms  which  refract  so  much,  as  to  make  the  length  of  the  linage 
five  times  its  breadth,  and  rather  more  than  less;  for  otherwise  experimciits 
will  not  suooeed  so  plainly  with  others  as  they  have  done  with  me» 

Account  of  two  Books,        128,  p.  705. 

I.  Tractatus  de  Ventriculo  et  Intestinis,  cui  prsemittitur  alius  de  Partibuj 

Continentibus  in  gent  rr,  et  in  specie  de  Partibus  Abdominis;  Auth.  Franc. 
Glissonio,  M.  D.  et  Coll.  Med.  Lond.  Socio,  nec  non  Soc.  Regalis  Collegi* 

Lond.  1676,  4to.  * 
^In  this  treatis<>  Dr.  Glisson  reasons  la.-rdy  concerning  the  nature  of  th^ 
muscular  fibre,  irritability,  the  peristaltic  motion  of  the  iutestiuai  eanal  di- 
gestion, &c.  &c. 

IL  Pharmacopee  Royale,  Galenique  ct  Chymique,  par  Moyse  Charas,  Apo- 
licaire  Artiste  du  Roy  en  son  Jardin  Royal  des  Plantes.   A  Paris,  4to.  ' 

This  pharmacopoeia  was  once  in  great  repute,  but  is  now  quite  obsolete. 

Observations  on  some  considerable  Parts  of  Asia.   By  M.  Tava  nien  129 

p.  711. 

Ispahan  is  about  the  size  of  Paris;  but  Paris  has  ten  times  more  people  than 
Ispahan.  The  air  of  Goraron,  a  seaport  town  in  Ptersia,  from  AprU  to  Isuveoi. 
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ber,  is  sr>  unhealthy,  Uiat  it  breeds  a  very  ma^iprtanl  fever,  which,  if  It  kill  not, 
leaves  behind  lUe  jaundice  lor  the  rest  of  the  paiieni's  hfe.  After  the  end  of 
Mard)  the  wind  changes,  Mowing  mostly  ft'om  the  west  or  south-west,  and  is 
sometimes  so  hot  and  suSbcaiing,  that  it  stops  respiration :  whence  the  Arabians 
call  it  El'Samid,  that  is,  a  wind  of  poison.  And  what  seems  very  strange,  if 
one  lay  hold  on  an  arm  or  a  leg:,  or  any  other  pnrt  of  a  IkkIv,  that  has  been 
newly  stifled  by  this  wintl,  it  remains  in  tlie  hand  like  grease,  and  as  if  the 
body  had  been  dead  a  month  betore.  There  is  the  same  kmtl  ot  air  about 
Mousset  and  Bagdat;  concerning  which  he  relates,  that  travelling  once  on  the 
road  from  Ispahan  to  Bagdat,  he  would  have  been  stifled,  if  he  had  not  been  in 
the  compeuyof  ^omc  Arabian  merchants,  who,  as  soon  as  they  perceived  the 
wind  coming,  made  him  light  from  his  beast,  and  throw  himself,  as  they  did, 
flat  upon  the  ground  on  his  belly,  covt  riiig  themselves  well  with  their  cloaks. 
In  v\  hK  h  posture  having  remained  for  half  an  hour,  and  wiih  much  ado  saved 
themselves  from  being  suffixated,  they  rose  up,  finding  their  horses  wet  all 
over,  and  so  faint  that  they  were  not  able  to  carry  their  riders.  But  it  is  ob- 
served, that  upon  any  river,  the  same  wind  does  no  harm.  Sometimes  the 
blast  is  so  hot,  that  it  bums  as  if  lightning  had  passed. 

In  Persia  few  children  have  the  small-pox,  but  instead  thereof,  most  of  them 
are  irovibled  with  the  scurf  on  the  head,  tiil  they  are  10  or  12  years  old. — Ihe 
Persians  know  nothing  of  the  gout  or  stone;  only  the  Armenians,  who  drink 
more  wine  than  water,  are  afRicted  with  the  latter  of  those  two  diseases.— The 
Persians,  especially  the  better  sort  of  them,  are  far  less  subject  to  sickness  than 
the  Europeans,  because  they  fail  not  in  spring  to  take  inwardly  a  decoction  of 
the  wood  of  China,  wliich  they  let  boil  for  several  days  in  water,  ticcording  to 
the  dose  prescribed  by  the  physician.  E.g.  the  first  day  they  put  one  ounce  of 
it  into  three  j^nus  uf  water,  mcreaiiijg  the  dose  of  the  root  every  day  to  tUe 
12lh,  and  thence  to  the  20th  day.   This  drink  is  said  to  be  very  agreeable  to 
the  taste,  and  of  the  colour  of  our  pale  wines.    While  they  are  drinking  this 
decoction,  they  must  eat  nothing  but  a  little  bread  and  a  masted  chicken,  with- 
out salt;  and  after  they  have  done  drinking,  they  must  forbear  eating  friiit'a 
whole  month.    When  this  drink  is  taken,  (he  p-Tiient  must  be  very  we!!  covered 
to  sweat;  which  is  copious,  and  ail  his  linen  becomes  yellow,  and  even  the 
walUof  his  chamber.  This  root  soon  spoils,  and  whilst  it  is  good  the  author 
says  a  pound  of  it  costs  100  crowns. 

The  women  of  the  Turkish  seraglio  are  always  chevvii^g  umstic,  to  keep  their 
teeth  clean  and  white. — When  the  Nogaies,  a  sort  of  Tartars,  have  received 
any  wotand,  they  use  no  other  ointment  than  h'jiled  flesh,  applied  hot  to  the 
wound.    And  wi>eu  the  wound  is  deep,  they  thrust  in  a  piece  of  fat  as  hot 
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the  patient  can  bcnr  it :  anH  for  this  purpose  tbey  count  the  flesh  nnd  fnt  of 
hor«e«  best  of  ffH . — Those  tiiat  :.re  troubled  uiili  the  colic,  are  ordertd  to  eat 
horse-flesh;  which  thty  ?a)  cures  many. — Near  the  isle  of  Babaien,  they  fetch 
fresh  water  (nm  the  bottom  of  the  «ea ;  and  about  Caye  Comorin,  and  along 
the  coast  of  Coromandel  and  Malabar,  where  there  is  no  sweet  water,  the 
people  come  with  their  vessels  at  the  time  of  low  water  as  ne.ir  lo  the  sea  as  they 
can,  and  digging  about  two  feet  in  the  sand,  they  meet  with  fresh  water  fit  for 
drntlting. 

Camels  go  with  young  i  i  months,  and  can  be  without  diink  many  days,  even 
to  nine;  and  the  larger  sort  of  them  are  able  to  carry  a  1000  or  1500  pound 
weight.  Their  milk  is  a  sovereign  remedy  against  the  dropsy. — ^The  cows  about 
Balsar»,  having  no  grass  to  feed  on,  ai-e  fed  with  the  heads  of  Bshes  and  dates 

boiled  together. — The  palm  trees  in  the  country  of  Brt!>ara  are  thus  propagated. 
Thcv  dig  a  hale  in  the  earth,  in  which  they  ranee  250  or  'AoO  (htv  ken-.el''^  one 
a-top  of  another  pyravnid-wise,  with  the  point  upwards,  so  that  llie  pyramid 
ends  in  one  kemd  t  which  being  covered  with  earth,  the  tree  grows  up.~Craw 
fish  creep  tip  the  white  mulberry  trees  about  sun-set,  eating  lAie  fruit ;  and  at 
break  of  day  cotne  down  again  into  the  rivers,  near  which  those  trees?  grow.-— 
Porctipines  kill  lion?,  by  darting  their  quills  into  their  boJv:* — All  alontr  the 
Gulph  of  Persia  there  are  va^t  numbers  ot  a  kind  of  1  .Kusts,  uhiirh  nre  ealahle, 
and  of  winch  our  traveller  affirms  that  be  opened  one  that  was  six  mchcs  long, 
and  fo  nd  17  little  ones  in  its  belly,  all  of  them  moving.-f- 

Tbere  is  a  talc  in  Persia,  .which  being  beaten  into  pieces,  as  smal]  as  lentils, 
>nd  tinged  with  any  colour,  they  mix  it  with  chalk  well  slaked,  and  rubbing 
their  walls  with  it,  make  them  shine  like  jasper,  which  is  very  acrec:'.ble  to  the 
eye. — On  the  west  ot  the  Caspian  Sea,  a  little  above  Chimaki,  there  is  a  rock, 
whence  drops  an  oil,  of  which  the  Persians  make  a  vamisb,  by  infusing  iu  it 
scune  drops  of  mastic.  This  oil  whilst  issuing  out  of  the  rock,  is  a$  clear  as 
water;,  but  afterwards  thickens  gradually .^The  best  glue  in  the  world  is  madtt 
of  sturgeon ;  it  being  so  strong  that  you  may  sooner  break  the  matter  thus 
glued  anywhere  else  than  in  the  place  wliere  it  is  ^!«ed.  The  method  of  the 
Turks  ill  preparing  it  is  this  :  wlieu  they  have  gutted  the  tish,  they  meet  with  a» 
certaiu  !>kui  that  covers  tbe  ilesb  and  this  they  pull  away  from  about  the  head 
to  the  end  of  the  belly.  This  skin  is  very  glutinous,  and  of  the  thickness  of 

•  This  is  a  vnVir  crroe. 

f  Might  not  il»es€  "  17  little  «M»"  have  been  ibe  mafgcts  of  some  ottlcr  genus,  or  worms ;  sioca. 
koistt  are  tytiftmm  } 

J  M.  Tnvernicr  is  not  accurate !»  matters  wh'ch  Telaio  to  iwluraltiiitotv  .  vMrli.  inlixNl,  was.o«l> 
tp  t>«  c)|)«c4ed  firofa  a  nwwhaat.  Tliw  **  c«rlaia       "  k  tbe  air  blasidei  ot  ibc  ttuigco^u 
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two  paper  li'nves  :  this  t'lL  v  roW  up  to  the  thickness  of  a  man's  ar:n,  aiu!  <o  put 
it  drv  ill  the  sun  t  aud  when  tliey  woulU  use  it,  they  beat  it  witii  a  hninmer, 
and  b  i')g  well  bc^aten  they  break  it  into  little  bits,  which  they  put  and  keep  in 
water  lor  about  half  an  hour  in  a  littte  pot,  and  so  set  it  over  a  gentle  fire, 
stirring  it  continu:  !!)  till  it  becomes  liquid,  and  taking  heed  of  keeping  it  from 
boiling,  which  wtnild  utterly  spoil  it 

The  Pereinns  nre  pvquisitety  s^kilkil  in  damaskeening  with  vitriol ;  bnt  tho 
natnre  ol'  tise  c^teel  u-eJ  hv  thetn  coiitrUiDles  very  much  to  tlit-  good  woik- 
nianship*  This  steel  liiey  fetch  jrom  Golconda,  which  is  the  only  kind  known 
that  can  be  well  damaskeened.  When  it  is  put  to  the  fire  to  temper  it,  they 
very  carefully  give  it  only  a  little  redness,  like  that  of  a  cherry-colour;  and  in« 
stead  of  quenching  it  in  water  as  we  do,  they  only  wrap  it  in  a  wet  piece  of  linen 
cloth  ;  for  if  they  sliould  give  it  the  same  d^;ree  of  heat  that  we  do  to  ours,  it 
would  become  as  brittle  as  glass. 

Description  of  a  New  Hi/groscope.    By  Mr.  John  Coniers,  jipoihecary  and 
Ciihen,    Jn  a  Letter  to  the  Editor^  Oct.  23,  1676.   N*  \2g,  p.  715. 

Among  many  trials  made  by  me  for  the  readiest  and  best  discovery  of  the 
change  or  temperature  of  the  air  and  weather,  I  have  found  out  that  by  apply- 
ing a  hand  and  a  circular  index,  or  a  quarter  circle,  to  a  psnnel  made  of  duly 
seasoned  deal  wood,  and  that  divided  or  slit  in  two  parts,  playing  loose  in  a 

groove,  and  only  fastened  to  the  frame  at  each  end,  yon  have  one  of  the  best, 
if  not  tlie  very  ix  st  cfintrivance,  for  that  imrpo.se.  I  have  made  two  several  con- 
trivances of  it ;  the  one  I  invented  about  five  or  six  years  since;  here  explained 
in  the  first  figure,  with  some  observations  made  at  that  time ;  the  other  some 
yeai-s  after  the  former ;  both  which  I  thought  fit  to  communicate  to  you,  to 
dispose  of  them  as  you  shall  think  good. 

So  far  the  letter:  which,  with  the  inventinn  and  contrivance  itself,  the  editor 
would  have  given  notice  of  before  this  and  at  the  time  wiien  in  N°  12/  of  these 
tracts  the  like  invention,  imparted  from  Dublin,  was  described,  if  he  had  not 
then  been  altogether  unacquaintetl  tlierevvith.  Wherefore,  to  do  right  to 
the  ingenuity  of  this  inventor,  the  description  of  this  his  ins^ment,  in  its 
two  several  contrivances,  shall  now  be  f^thfiiUy  set  down  here,  with  the  obser- 
vations made  by  the  fonner  of  them. 

The  EjcpUmaiion  of  the /ir  si  Contrivance,  in  F^gure  4,  Fl.  11: 

AAA  A  i"  the  frame  of  wood,  fur  the  two  pannels  of  deal  to  play  loose  in,  at 
top  and  bottom,  to  which  at  the  two  ends  they  are  fastened. — BB,  the  two 
pannela  of  sUt  deal,  three  tcet  deep,  and  three  feet  broad  a-piece,  with  a 
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distanoe  lef^  in  the  middle  for  the  scope  of  th'^^  motion.— the  hand  fastened 

by  the  axktrce  to  the  plate,  and  also  with  nail-iioles  which  are  to  fasten  it  to 
the  middle  of  the  p.miiel,  witliin  half  an  inch  of  the  scope  for  motion  ;  at  the 
lower  or  shorter  end  of  the  axletree  there  is  fastened,  by  a  wire  iiite  ai  S,  a 
small  silver  chain  within  a  straw's  breadth  of  the  axletree;  vvhicli  chain  is  to  be 
carried  atitl  placed  across  the  distance  between  the  two  pannels,  aiul  Tautened  to 
the  opposite  panael  by  a  brass  noose,  through  which  it  is  to  slip,  so  as  to  be 
taken  up  or  let  down  at  pleasure.'^D,  the  roller,  with  a  weight  annexed,  which 
by  a  string  is  festcned  to  the  lower  end  of  the  hand  C  ;  so  that,  as  it  relaxes  and 
gives  way,  the  weight  will  adjust  the  motion  of  the  hand  to  the  index  £.  This 
is  an'indfX  of  paper,  pasted  on  the  p^nnd  opposite  !o  the  hand,  and  <;o,  as  in 
this  figure,  placed  tiear  the  top,  for  the  belter  convei)ience  of  the  hand's  tncition  ; 
and  this  index  being  but  a  quarter  of  a  circle,  is  divided  into  inches,  more  or 
fewer  according  to  the  scope  which  the  hand  of  the  pannels  requires  fur  their 
motion;  but  when  the  lelax  shall  require  more  room  for  the  hand,  then  the 
chain  is  to  be  taken  np  one  link  more,  and  thus  there  will  be  more  play  up- 
wards and  (lowQwards:  which  talking;  up  of  the  chain  may  yet  be  again  repeated, 
tvhen  there  is  occasion,  or  the  time  of  the  year  requires  it. 

Now  if  the  chain  be  placed  near  the  axis,  the  motion  v/ill  be  the  nicer  and 
larger;  if  farther  off,  ifien  it  will  be  less:  For  instance,  the  uiutioa  of  2  more 
than  that  of  3,  and  3  than  that  of  4,  ficc./as  may  be  seen  by  tlie  figures  2, 
3,  4,  5,  0 ;  which  are  placed  in  this  figiire  below  the  hand. 

These  pannels  of  deal  board  move  by  shrinking  most  in  summer,  and  swell- 
ing most  in  winter  seasons ;  bnt  will  vary  from  this,  according  to  the  ftreater 
dep^  of  heat  or  cold,  moisture  or  dronglit. — For  tite  most  part,  especially  in 
sp¥mg  and  sumfner,  this  motion  happens  6Yi]y  hi  thfc  day  time;  for  then  gene- 
rnlly  all  night  it  rests  ant!  n)oves  very  seldom.  Thit  one  kind  or  manner  nf  this 
friction  happens  in  dry  fair  weatlirr;  but  fometinies  m  the  forepart  of  tlie  f  ore- 
noon, and  sometimes  not  until  Lne  latter  part  of  the  forenoon,  and  then  it  re- 
kuces  or  s^reHs  the  (leal  fdr  about  two  or  tln%e  hours,  more  or  less ;  and  (hen  all 
Ihte  alternboVk  it  dvrinks,  sometimes  even  when  a  small  rain  has  newly  fallen  or 
is  tfien  filling ;  but  this  not  s6  often,  and  Anore  seldom  in  winter,  or  cold  moiit 
weather. — ^This  shrinking  is  very  often  gradual,  or  for  the  most  part  a  little 
afltrttmoist  time,  v'.z.  the  first  day  after  moislure  it  shrinks  a  little,  the  second! 
day  more,  and  so  still  more  according  to  the  time  of  the  year,  and  ;<>  if  is  then 
inclined  to  moisture  or  droug-iit,  hent  or  cold. — T^e  w\mh  bcins;  in  thf  north, 
l)0rth>east  and  cast,  wmter  and  summer,  for  the  most  part  at  riiat  time  the  deal 
MOLU  m  the  higlft  ts  w^  as  tti  the  day ;  btft  tfot  $o  much  :  nfiich  is  a  sign  o£ 

i 


S4S  VRILOSOPUICAI.  TBAN8ACTI0IIS.  [aWNO  I676. 

drying  weatlier,  and  .sometimes  of  frost  or  old  in  winter ;  heat  or  scorching  in 
summer  in  a  clear  day.  But  on  the  contrary»  the  south  wiivls  blowing,  or  the 
west  and  south-wesi,  ilie  deal  then  aUays  relaxes,  or  at  least  is  at  a  stmid, 
provided  this  happen  in  the  day  time  ;  for  if  in  the  niyht  tiot  so  nuich  ;  and  so 
this  will  do  some  considerable  time  before  rain. — Bv  a  oonstjuit  observation  of 
this  experiment  of  the  deal's  motion  and  rest,  you  nuiy  be  able  to  gueis  at  the 
biiuauoii  of  the  Wind,  without  a  weather -cock,  provided  you  have  a  common 
and  a  sealed  thermometer. — Also,  you  may  know  the  time  of  the  year ;  for  in 
the  spring  it  moves  quicker  and  more,  than  in  winter ;  in  summer  it  shrinks 
more  tlmn  in  the  spring ;  in  autamn  it  is  less  in  n>otion  than  in  summer* 

The  Explanation  of  the  Second  Contrivance  by  a  Circular  Motion  for  an  Annual 
Revolution  ;  and^rsi  in  the  outward  Paris  j  rcpnssented  in  Fig.  5,  PL  II. 

AAAA  !<  tiie  frame  of  wood  for  tlie  pnnncls  of  deal  to  play  loose  in,  at  top 
and  bottom. — B  B  B  B  ll»e  crosses  of  deal  or  iron  fastened  to  the  frame  on  each 
side ;  to  which  is  annexed  the  circular  index,  divi<led  into  I2  parts;  in  the  centre 
of  which  the  axis  h  for  the  hands  is  placed. — C  C,  the  two  panuels  of  slit  deal, 
each  3  feet  deep,  and  3  feet  broad ;  fastened  at  each  end  of  the  frame,  with  a 
distance  left  in  the  middle  for  the  scope  of  the  motion. 

Th(^  Explanation  of  the  imvard  JVurh  in  FHg,  6. 

A,  A,  the  two  hands. — B,  b,  the;  t«  o  brass  pulleys  or  rollers,  the  one  larger, 
the  other  less ;  to  tiie  larger  a  iiat  leaden  weight  in  ta&tened  with  a  cat-gut  strmg  ; 
to  the  Kmaller  is  fastened  a  small  silver  chain,  which  is  by  the  noose  or  loop  of 
the  brass  C,  to  be  fastened  to  the  ponnel  under  the  middle  of  the  cross  near  the 
gap  or  scope  for  the  motion ;  and  in  the  noose  the  chain  to  have  a  fastening,  to 
be  taken  up  or  let  down  at  pleasure.  D,  the  roller  or  pulley,  to  he  placed  on 
the  other  panncl  opposite  to  the  noose,  and  near  the  gap  or  scope  between  the 
two  pannels ;  over  which  roller  the  small  chain  on  its  return  to  the  axis  is  to  be 
placed. — the  axis  on  which  the  two  rollers  or  pulleys  B,  b,  are  to  he  fastened, 
and  the  two  hands  A,  A,  for  the  index. — F,  the  weight  annexed  to  the  larger 
roller  or  pulley  B,  and  the  string  or  cat-gut  to  be  moved,  is  to  have  the  contrary 
posture  for  motion  to  the  small  roller  or  pulley  on  which  the  silver  diain  is 
fastened:  so  that,  as  the  shriiikinp  of  the  pannel  moves  the  axis  one  way,  the 
relaxing  may  g,ive  a  ay  to  the  moving  the  hands  or  axis  the  other  way  by  the 

power  of  ihe  weighis. 

The  ciiciunlerence  of  the  smaller  pulley  or  roller  B  b,  on  which  the  chain  is 
fastened,  is  to  be  no  larger  than  Just  so  mudi  scope  or  distance  as  the  two 
pannels  make  by  the  extremity  of  their  utmost  swelling  or  shrinking ;  and  so 
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one  full  revolution  of  the  hand  on  the  index  may  answer  the  greatest  shrinking 
and  swelling  in '  the  year,  and  the  distance  between  the  two  rollers  or  pulle3's 
fixed  on  the  axis  must  be  the  thickness  of  the  psnnels ;  so  that  the  weight  is  to 

play  or  move  on  the  ov.a  side  uf  the  |.tanne],  and  the  chain  on  the  other,  wllh- 
out  disturbance  or  rubbing  aguinst  the  sides  of  the  paiintl  or  the  Cross,  between 
which,  in  the  middle,  they  are  to  be  placed  out  of  sight. 

The  deal  board  should  be  of  the  finest  and  straightest  grained  dram  deal,  laid 
to  dry  two  or  three  years.  And  to  know  whether  it  be  sufficiently  seasoned, 
tike  a  small  part  of  it,  and  weigh  it  in  a  nice  pair  of  scales,  and  if  you  find  the 
weight  not  increased  many  grains  in  wet  weather,  nor  decreased  in  dry,  you  may 
then  conclude  it  fit  for  your  purpose. 


An  Occultation  of  Mars  hy  the  Moon,  Sept.  1,  N.  S.  1676,  observed  at  Danizic, 


Time  by  Pend. 

Mamet  of  fixed 

Alii- 

Time  Correct. 

Clock. 

Stars. 

todes. 

by  Aldt. 

h.  m.  a. 

h«    n. '  s. 

1     1  25 

Swm'f  uiQ 

57*  IC/ 

1    0  24 

Man  oearif  m  6r  diiiant 

1    9  45 
• 

• 

* 

18  45 

firom  the  Moon's  bright 

■ 

limb,  as  Mouat  ^rpby* 
rites  was  fiom  Mount 

>(Etna. 

1    36  29 

• 

• 

1    35  42 

Man  covered  by  lite  Mooiu 

1    45  25 

Swan's  tail 

1    44  7 

2    47  54 

2    46  29 

Mars  qaite  <>mei^ed,  or  eod 

3    19  50 

Scheat  io  Peg.  | 

45  a 

3    19  19  1 

tif  UccullatioD. 

Mars  was  first  covered  by  the  moon  about  Mount  Audus,  thence  proceeding 
as  it  were  through  the  Loca  Paludosa  of  the  moon,  by  Mount  iEtna,  btiow  tfie 
island  Besbica,  above  the  Palus  Acherusia,  above  Mount  Corax,  by  the  Pal  us 
MsB0ti8»  and  a  little  above  the  isle  Alopecia,  and  the  my.  centre  of  the  moon  ; 
and  thenceemerging  at  the  great  western  lake.  If  it  be  asked  how  I  could  thus 
eiactly  trace  out  the  phmetts  pamge  behind  the  moon,  and  even  that  of  her  ob- 
5rnre  part ;  it  pro(»eded  from  hence,  that  by  those  tubes  of  mine  I  could  very 
'^.istinctly  perceive  the  principal  of  the  larger  spot-;  in  the  sliaded  part  of  the 
moon ;  so  that  I  could  observe  very  plainly,  that  Mars  emerged  near  the  mUklle 
of  PaiusMssotis. 
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same  OcctdUUion  observed  at  Greenwich,  by  Mr.  Flamleedt  being  j^tig.  21^ 
O.  S»  b^orenoon,   N°  129,  p.  7^3, 

By  several  altitudes  of  the  8un*s  lower  limb,  taken  before  the  occuUation,  it 

was  found  that  the  error  of  the  clock  was4in.  55S.  too  slow.   Tlieni  afternoon^ 

the  sky  being  very  clear,  the  following  observations  Virere  tikta : 

Time  by  tbs  Time 

Oock.  Correct, 
k   m.    •.    h.   m.   s.  Diitwice*«  .  . 

10  45    3  — 10  49  59. .  Mars  from  the   nioon's  bright  limb. .  3 1 25=42'  8' 

.11  35  57 — 11  40  5*2.  .Tiie  same  ilisiauce  Ip8'2t=l6  18 

11  57  31 — 12    2  2(3..  J  from  zen.urtlir.aU.iaf.liiiibaiid  (5  •  •  ^9^'-^=  7 

12  5   O — 1%   g  55. .  Planet  no  longer  vis.  to  naked  eye. . 

,    ,  ^        5^£^^       <S  confounded  with  the 
12   9  14—12  14  39,.-^    ^^^^.^  jjg,^^  ^  ^^^^  zenit....  iir.s=  5  47 

J2  ]0  3 — 12  14  58..  <5  quite  covered  by  northern  CUSp. .  317 5     ]  7  20 

12  24  38 — 12  29  53.  .41  in  ^  fioiri  thc'imbor  cusp  .^,93.0:1x3.1  21 

12  46  0 — 12  50  55.  .  Diameter  of  the  moon  i , , .  .  5^7 1  —  J,g  47 

13  10  56— '13  15  51..  (^  emerg.  perhaps  4".  or  5' sooner 

13  13  29 — 13  18  34. .  (5"  from  the  northern  cusp.  sGfS&iS  20 

13  22    0>-13  26  55..  ([*8  alt.  23^     Her  diameter  5Q66=29  55 

Th€  same  OccuUaiion  observed  at  Oxford,  yJucr^  21,  1676,  P,  M.  by  Mr»  B<dletf* 

N°  I  29j  p.  724. 

Correct  timft. 

h.   TO.   «.  Distance*,  &c.  • 

11  43  30.. Centre  of  <^  from  the  <(*s  nearest  limb..  719i  «  J2'40'' 

11  64  48.  . The, same  400    =    7  la 

12  3  25. .  Centre  of  <J  from  the  (T's  nortli  cupp. .  1118    ==  l'0  41 

12  10  28.  .The  gibbous  part  of  ^  toudied  "the  (J 's  limb  ■ 

12  10  42. .      wholiv  rovered;  distance  &oia  .  the  cosp. $63    s  17  14' 

13  10  41. ,  Centre  df  Mars  emci^fed .  •     »  "  ; 

1-^  12  45..  cf  <iHst.  ^om  C**  viorthenit  h'oito.*.'. v/tO>ia.  17 

13  52  35. .  C  '8  alt.  31^  Her  diameter  dUserVcd^i . ......         '  as  .30  ' 

•18  57  6fe. .     firoro  CHe  ((TsniartK  bcHm.  .vl04'2  .as;i86i  -S- 

14  2  53« .  ^  from  the  <  *s  south  horn  '  • « I  . .  0,1^6    ss  vdd  3 

Havin*;  calrefiilly  c6nvidered  the  moon's  parall-a as >  in  the  oWrvationa  rf  thi«t 

«ccultatKM)  M  l^nUic  and  <£Ff«enwich,  1  i^d  ir<bm  ihfi«nmeralootilKldi£)aencc^ 
«.  .    -  ' 
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of  meridians  between  Greenwich  and  Oxford  4tn,  $7s,;  between  Greenwicii 
and  Dantxic,  1  h.  14m,  SOs.  Also  by  the  emersion  the  first  of  those  differences 
is  found  4m.  998.;  and  the  latter  ih.  14m.  4 Is.  Which  near  agreement 
shows  the  exactness  of  all  (he  observations.  « 

Extract  o/ two  Letters  written  by  Mr.  John  Beaumont,  jun.  of  Simnj  Ension,  m 
Somtrsetshire,  concerning  Rock-plants  and  their  Growth,  or  Trockiu  and^n- 
trochi.    N"  129,  p.  724. 

Mr.  Lister,  N°  79  of  the  Trans,  judges  tliat  sholls  found  in 'stone  quarries 
were  never  any  purt  of  an  animal ;  and  gives  this  probalile  reason  for  it,  because 
quarries  of  different  stone  yield  us  quite  different  species  of  shells,  not  only  one 
from  another,  but  from  any  thing  in  nature  besides,  which  either  the  land,  salt, 
or  fresh  water  yields,  and  though  some  seem  of  the  same  species,  and  much  like 
each  other,  yet  there  is  difference  enough  to  hinder  them  from  being  s  in  pled 
by  any.  I  myself"  o^iservcd  the  snme  tiling  «!ome  years  since,  when  I  endea- 
voured to  satisfy  myself  of  the  process  of  nature  in  this  wav  :  nnd  hsve  now  bv 
me  several  species  of  stones  resenribiing  sbeli-fish,  which  I  gathcre  J  from  plough- 
ed fields  and  quarries,  that  are  scarcely  to  be  paralleled,  as  I  jutige,  by  all  the  col- 
lections of  seS'Shells  extant. 

To  exomine  this  opinion  of  petrifaction  further;  perhaps  it  might  seem  rash 
to  deny  a  petrifaction  of  animals  and  vegetables,  so  many  instances  being  alleged 
on  all  hands  by  judicious  persons  attesting  it ;  though  I  cannot  sny,  that  my  own 
obt^ervations  have  ever  yet  presented  me  with  an  ocular  evidence  of  the  thing :  I 
only  find,  ihat  the  thing  supposed  to  be  petritied,  becomes  first  crusted  over 
with  a  stoncy  concretion,  and  afterwards,  as  that  rots  away  inwardly,  the  iapi-. 
descent  juice  insinuates  itself  by  d^irees  into  its  room,  and  makes  at  last  a  firm 
atone,  resembling  the  thing  in  shape;  which  may  lead  some  to  believe  it  really 
petrified.   But  though  a  real  petrifiiction  were  allowed  in  some  cases^  it  would 
not  be  rational  to  plead  this  In  all  the  figured  stones  we  see,  on  account  of  the 
many  grounds  we  liave  tor  the  contrary.    But  I  take  these  to  be  tlie  chief  rea- 
sons wiach  uiake  some  so  ready  to  embrace  so  generally  this  conceit  of  petrifac- 
tion, because  they  are  prepossessed  with  an  opinion  against  the  vegetation  of  all 
stones,  and  for  that  they  think  it  impossible  for  nature  to  express  the  shapes  of 
plants  and  animals  where  the  vegetative  life  ia  wanting,  this  being  a  faculty  pecu- 
liarly belonging  to  that  soul,  whereas  they  seem  to  err  in  both :  for,  as  what  has 
been  said  conccrnmg  our  stone-plant  may  suffice  to  prove  their  rotation ;  so 
it  will  be  as  easy  to  show  that  nature  can  and  does  work  ilje  shapes  of  plants 
8nd.3nimaU.  without  the  help  of  a  vegetative  soul,  at  least,  as  it  is  shut  up  iu 
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rnmmon  seeds  and  organs.  To  be  satisfied  of  this,  let  them  view  the  figura- 
tions in  snow  i  let  them  view  those  delicate  landscapes,  which  are  very  freqnrally 
found  depicted  on  stones,  carrying  the  resemblance  of  whole  groves  of  trees, 
itiountains,  and  valleys,  &c.;  let  tliem  descend  into  coal  mines,  where  generally 
with  us  the  clifts  near  the  coal  are  all  wrought  with  curious  representations  of 
several  sorts  of  iierbs.  scmp  rxactly  reserr>bling  fern  branches  and  therefore  hy 
our  miners  called  the  fern-brnnch  rhft  ;  s(  tne  resembling  the  leitves  of  sorrel,  and 
several  stran  je  herbs,  which  perhaps  tiie  l^nown  vegetable  kingdom  cannot  paral- 
lel ;  and  though  it  could,  here  can  be  no  colour  for  a  petrifaction*  it  being  only  a 
superficial  delineation.  The  like  may  be  said  of  animals,  which  are  often  found 
depicted  on  stones  j  as  all  mineral  histories  will  sufficiently  inform  them.  Now 
since  here  is  no  place  for  pelriractson,  or  a  vegetative  sonl,  we  can  only  say,  that 
licrr  is  tliat  seminal  root,  thfmgh  iiinclered  by  the  unaptne-ss  Ol  the  place topro- 
ceed  to  give  lliese  tlnngs  a  principle  ot  lite  in  themselves,  which  in  the  first  gene- 
ration of  tilings  made  all  plants,  and  I  may  say  animals,  rise  up  in  their  distinct 
species ;  God  commanding  the  earth  and  waters  to  produce  both,  as  some  plants 
and  animals  rise  up  still  in  certuin  places  without  any  common  seed. 

It  seems  to  be  a  Ih-ng  of  a  very  difficult  search,  to  find  what  this  seminal 
root  i»,  which  is  tiie  efficient  cause  of  these  figures.  Many  of  the  ancients 
thougiit  it  to  be  some  outward  mover  which  wrought  the  figures  in  things  for 
some  end  ;  the  Peripatetics  rather  judged  it  to  be  some  virtue  implanted  in  the 
seed,  and  in  substances  having  an  analogous  nature  with  the  seed,  &c.  &c. 

Thus,  I  have  given  you  something  of  what  I  conceive,  and  practically  know  con- 
cerning the  vTjjctnrion  of  rock-plants,  endeavouring  also  to  rrnrler  some  account 
of  thuFc  vjriGus  figures  which  are  found  amongst  minerals.  I  shall  conclude  with  a 
request  to  you  concenunga  tinng,  wliich  may  prove  very  much  to  the  advantage  of 
those  who  areconcerned  in  mineral  adventures :  it  is.a  constant  opihipn  among  our 
miners,  that  Wad  ore  discovers  itself  by  an  oily  smell,  and  that  chiefly' in  a  morn- 
ing, a  little  before  the  rising  of  the  sun,  especially  'wh€n  some  sho\\«er8'have 
fallen  in  the  nighr  :  thr?  being  so.  I  find  two  thins;  in  the  Tratr«ncfinns,  which 
give  me  hopes  that  tins  way  of  discovery  may  be  much  improved  by  art :  the  first 
is  an  intimation  of  a  way  shown  by  Sir  William  Petty,  in  his  tract  of  dt>uble  pro- 
portions, n  hereby  we  oriay  discover  a  smell  at  a  great  distance,  and'so  tMnise- 
quently  the  intenseneas  and  remissness  of  it  near  at  hand,  wherein  the  chief 
difficulty  will  consist;  for,  where  these  scnelfs  rise,  they  cf^mmonly  diffuse  them- 
selves to  a  furlong's  circuMiIl'rericc,  or  more ;  «o  that  we  are  more  at  a  loss  to 
.find  exactly  the  place  whence  they  rise,  than  to  malce  a  first  discovery  of  them*. 
The  second  thing  is  the  statical  baroscope  of  Mr.  Boyle,  which  I  conceive  may 
give  us  some  light  of  thAir  true  soturce,  ttiere  being  probibly '^it  cbatpbt«  a. 
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conrideraible  vamtion  in  the  pressure  of  the  atoiosphere  by  reason  of  the  mineral' 
streanis  which  are  there  in  the  greatest  abundance.  I  am  not  ignorant  that  sotr.e 
Btiongly  fermented  bede  of  mineral  earths  and  rusts,  which  are  sometimes  barren, 

send  forth  a  ranker  smell  than  ore  itself,  which  mgy  now  an<1  then  deceive  us 
but  because  for  the  n>08t  part  these  are  concomitants  of  ore,  we  may  not  look 
upon  the  attempt  as  fruitless. 

jtnjfccount  of  some  Booh.       12Q,  pb  743. 

I.  Ephemeridum  Medico-pbysicarum  Germanicarum  Annus  IV.  et  V,  Anni 
1673  et         9tc  cum  Appendice;  Franc,  et  Lip.  1676,  4to. 

A  continuation  of  the  German  Ephemerides,  noticed  in  the  1st  Vol.  of  this 
Abridgement. 

II.  Nouvelle  Melhode  en  Geometrie  pour  les  Sections  des  Superficies  Co- 
niques  et  Cylindriques,  qui  ont  pour  Base  des  Cerdes,  ou  des  Paraboks,  des 
Ellipses,  et  des  Hyperboles;  par  Ph.  de  la  Hire*,  F^risien.  A.  Par.  1673.  in  4to 

This  author,  in  his  first  proposition,  demonstrates  all  the  proportions  of  the 
lines^  which  coming  from  one  point,  or  being  parallel  among  themselves,  and 
meeting  the  sections,  are  cut  by  these  sections,  or  by  the  lines  that  join  the 

*  niilip  de  la  Hire  was  boni  at  Paris,  1640*  and  hsTing  leanwd  diawing.  perspectife  and  gnomo* 
tiici,  to  prepare  him  for  hij  father's  profession,  that  of  o  painter,  be  w.is  sent  to  Italy  to  improi'e  aod 
perftct  himself  io  lhat  atL  But  his  turn  beiog  oaly  to  matbciualics,  be  devoted  iuoMeif  eatirely  to 
that  scieiMQ,  io  wbicli  he  made  great  piogieis ;  at  the  saoae  time  tlial  lie  drew  wcJl,  aod  was  a  good 
landscape  painter.  On  his  return  to  Fr.ince,  be  was  sent  ■Aoi\~  w'Ah  M.  Picard,  into  tbenortfaera 
pravincei,  to  take  the  ooeasuiements  of  the  ooootiy,  in  order  to  prepare  a  general  mnpof  die  king* 
doiu«  man  accnrale  tbao  had  before  been  drawn,  ai  well  as  for  an  esienttoo  of  ibe  meiidlao  before 
mratured  aad  begun  by  Picard.  He  became  e  member  ol  tbe academy  of  iciences  in  1678  j.  aod  he 
badtbehonoiiritf  being  prc^stioriifaichitectufe  and  of  roathemati^  Hedtedta  !7is,  at 

78  years  of  age.  The  principal  ofUs  other  nomerouB  and  excellent  work*  were.  1.  New  Eirments 
^  Seciioas,  ICmo.  ft.  AiargeTreatiteon  Conic  Sectious,  in  folio,  16SS,  enlaigedfiom  the 
book  above  described.  3.  Astrooomical  Tablei,  1702,  in4to.  4.  School  of  Land  Surveyor^,  J''Q  j, 
in  l2mo.  5.  Treatise  ooMechantcSj  iffJIS,  in  ISmo.  6,  Treatiw  on  Gnomoniis,  or  Dialling  j 
besides  several  papers  printed  io  the  aieawii^  of  the  Academy  of  Sciences. 

M.  de  la  Hire  was  a  matlicmafician  of  the  olj  scliool,  v.-ha  criuld  never  He  i:idn«>d  to  emplc7  or 
countenance  some  ol  ihe  ruorc  tnoUern  iniproremenis  in  analysis,  particularly  (he  melbod  of  fluxions 
or  dlfAieniials.  He  was  oeterdieless  asoaodmatberoaticisnt  and  well  skilled  inall  the  other  branches 
of  tlicscienae,  possws!n;T  a  tme  taste  for  the  ancient  method  of  georaciry,  of  whicii  !iis  large  book 
,011, cook:  sectkxu  is  a  striking  instance*  at  a  tinie  when  inojit  of  his  oouottymcn  had  abaodotied  it. 
In  other  leqtects  too,  it  would  seem,  that  la  Hire  had  hu  pecoliarites :  it  is  said  that  he  never  pasted 

a  ■.vindmilJ  without  pulling  niT  his  !iaf,  in  hoiioiir  of  llie  Invr^nt  j'-. 

His  SOD,  Galwiel  Philip,  who  survived  him  ooly  one  year,  practised  physic  with  repotatioo,  and 
waa-also  a  member  of  the  academy  of  sciences.  He  inioted  fcr  his-  amusement,  as  well  as  studied 

.Tiiro;iomy  and  the  ;nalhtn>.\iic  ;il  sciences ,  and  fcr  '^evwal  years  lie  und^ook  the  COTO  of  ifitlcviatiof! 
llie  ephemerides,  called  the  Coiuioissance  des  Temps. 

vol..  II.  Z  2 
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contacts,  or  by  other  tangents  x  which  he  says  oomprehenda  a  great  part  of  the 
propositions  of  Apolloniua;  and  many  others  also  of  whidi  he  has  not  spoken : 
which  seems  to  htm  very  easy  to  nndcrstanH,  forasmuch  as  it  is  nothing  else  but 
a  continual  repetition  of  the  application  of  tyneonly  line  cut  in  three  parts,  which 
hue  lie  calls  cut  harmonicaily  ;  not  tliat  the  parts  taken  set>arately  are  in  harmo- 
uical  proportion,  but  that,  by  taking  one  of  the  extremes  for  one,  and  the  same 
with  Uiat  of  tlie  middle  for  another,  and  the  whole  for  the  last,  these  three  lines 
should  be  in  harmonica]  proportion. 

After  he  had  dispatched  this  proposition,  he  says  that  he  was  resolved  to  have 
concUided  his  book  with  the  pro[)erties  and  relations  of  the  ordinates  to  the  rect- 
angles of  the  parts  of  their  diameters ;  but  that  he  found  liimself  insensibly 
engaged  to  add  to  it  some  other  propositions  of  a  more  useful  kind,  and  which 
might  easily  be  demonstrated  by  the  first ;  and  then,  the  propoaitions  of  the 
ancients  aboat  the  foci  or  puncta  oomparationis ;  and  the  demonstrations  by  him 
given  of  thein  he  affirms  to  be  diflferent  from  those  of  others,  that  so  this  work 
of  his  might  not  only  be  entire,  but  new. 

He  hns  also  given  a  inetliod  of  demonstrating  the  sections  of  the  coni"  sur- 
faces that  have  for  base  parabolas,  ellipses  and  hyperbolas  j  as  also  those  of  c^hii- 
drlcal  surfaces,  which  have  for  base  the  same  curves  as  wdl  as  the  circle. 

III.  Ophthalmographia,  sive,  Oculi  ejusque  partiam  Descriptio  Anatonuca. 
Auth.  Guil.  Briggs,  A.  M*  et  Coll.  €k>rp.  Christt  in  Acad.  Cantabr.  Socio.  Can- 
tab. 1676,  in  12mo. 

A  good  description  of  the  eye,  accompanied  with  observations  on  vision. 

A  Derlaratiou  of  the  Council  of  the  Royal  Society,  passed  Nov.  20,  1676$ 
relating  to  some  passages  in  a  late  book  of  Mr.  Hooke,  entitled  Lam  pas,  &c. 

Whereas  the  Publisher  of  the  Philosophical  Transactions,  has  made  complaint 
to  the  Council  of  the  Royal  Society,  of  some  passages  in  a  late  book  of  Mr. 
Hooke,  entitled  Lampas,  &c.  and  printed  by  die  Printer  of  the  ssad  Society, 
reflectinjr  on  the  inlef^rity  and  faithfiifness  of  the  said  Publisher  in  his  manage- 
ment of  tiie  inteiligence  of  the  said  society;  this  council  has  thought  fit  to 
declare  in  the  behalf  of  the  publisher  aforesaid,  that  they  knew  nothing  of  the 
publication  of  the  said  book  ;  and  further,  tliat  the  said  publisher  has  carried 
himself  faithfully  and  honestly  in  the  management  of  the  intelligence  of  the 
Rojal  S(3ciety,  and  given  no  just  cause  of  such  reflections. 

The  Council  having  thn?  justified  ilie  publisher,  he  shall  only  add  that  part  of 
a  letter,  written  to  Wnn  by  M.  lluygens,  tVie  .lOth  of  Feb.  1^75,  which  relates 
to  the  taking  out  a  patent  of  his,  the  said  M.  Huygens's  invention  ;  and  then  let 
the  world  judge  of  (be  postscriber's  accusation,  about  an  endeavour  to  defraud^ 
turn  of  his  contrivance.   The  words  of  the  said  letter,  Englished,  are  these : 
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For  the  resl,  Sir,  if  you  believe  that  a  prWitege,  (so  he  calls  a  patent,)  in 
England  would  be  worth  something,  and  thit  either  the  Royal  Society  orj'Oit 
might  make  some  advantage  tiiereof,  X  willingly  offer  you  all  I  there  might 
pretend  to. 

So  that,  if  there  was  a  desire  in  the  publisher  to  take  out  a  jjatent,  it  was  for 
no  other  contrivance,  but  M.  Huygens's,  formerly  sent  to  the  Royal  Society,  and 
printed  in     1 1 2  of  these  IVansactions. 

More  Observations  o/Mons,  Tavernitrs  ^oi/agesi  continued  Jrom  the  last  Tract. 

N*"  13a,  p.  73 J. 

The  second  volume  of  these  voyages  treats  of  East-India,  and  the  neighbour- 
ing islands,  in  three  books:  the  first  is  of  the  roads  from  Ispahan  to  Agra,  and 
from  Agra  to  Delili,  and  Gehaiiabat,  where  the  court  of  the  Grent  Mogul  is  at 
presiHit;  as  also  to  the  court  of  the  king  of  Golconda,  ami  to  tliai  of  the  king 
of  Visapour,  and  to  divers  other  places  of  India.  The  second  is  a  histuncil  and 
political  description  of  the  empire  of  the  Gieat  Mogul.  The  third,  a  narrative 
of  the  religion  of  the  Mahometans  in  those  parts,  and  of  that  of  the  Indian  ido- 
hters ;  with  an  account  of  the  author's  voyage  by  sea  from  SuiBt  to  fiatavia  in 
Java  Major,  and  from  thetice  into  Holland;  interspersing  many  particulars  of 
div'^ers  kingdoms  of  the  East. 

Among  the  many  observables  contained  in  this  volume  wo  take  notice,  that 
there  are  to  be  met  with,  admirable  jugglers  and  mountebanks  ^in  the  roid  from 
Surat  to  Agra  by  the  way  of  Amadavat;  by  some  of  whom  tlie  author  affirms 
he  saw  done  what  follows :  they  kindled  a  great  fire,  and  in  it  heated  some  iron 
chains  red  hot,  which  they  laid  about  their  bodies,  without  receiving  any  appa. 
rent  hurt.  They  took  also  a  little  piece  of  wi>od,  and  having  fixed  it  in  the  earth, 
they  demanded  of  the  spectators  what  kind  of  fruit  they  would  have  grow  upon 
iti  it  being  answered,  mangos;  one  of  the  jugglers  covered  himself  with  a  linen 
doth,,  and  stooped  down  to  the  ground  five  or  six  times.   At  which  ti  me  one  of 
the  spectators  having  placed  himself  so  that  he  could  observe  what  the  juggler 
did,  saw,  that  with  a  lasor  he  cut  his  flesh  under  his  arm-pits,  and  with  the 
blood  thence  issuing,  nibbed  the  piece  of  wood.   Whereupon  every  time  that 
he  raised  himself  from  stooping,  the  planted  stick  of  wood  was  visibly  grown.* 
and  at  his  third  n«in{^,  branches  came  forth  with  buds  ;  at  the  fourth,  the  tree 
was  covered  witli leaves:  and  at  the  fifth,  blossoms  were  seen  upon  it. 

That  the  author  affirms  to  have  given  us  an  exact  list  of  all  the  merchantable 
commodities,  furnished  by  the  empire  of  the  Great  Mogul,  and  the  two  king- 
'  doms  of  Golconda  and  Visapour,  and  other  neighbourmg  states;  and  of  all  that 
nature  and  art  aflford  there :  viz.  silks ;  various  cloths,  white  and  painted ;  cot. 
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ton*,  spun  and  unspun;  indigo,  saltpetre,  ^ices,  cardamom,  ginger,  and 
pepper ;  diamonds,  mbies,  pearls,  bezoar,  musk,  sugar ;  besides  some  drugs,  that 
indeed  are  found  at  Surat,  but  are  brought  thither  for  sale  from  other  countries, 

as  sal  ammoniac,  borax,  gnm-Iac,  saffron,  cnmmin,  myrrh,  frankincense,  opium, 
lignum  aloes,  liquonce,  ca??in,  coffee.  To  all  which  he  has  annexed  aa  account 
ot  the  cheats  ustid  in  divers  ot  these  commoditiesj  especially  in  the  sUJuy  cloths» 
cottons,  indigo. 

That  it  is  certain  that  the  nut-m^  tree  is  not  planted,  but  the  fruit  of  it  sown 
by  birds,  said  to  swallow  the  nutm^  whole,  and  voiding  them  whole  without 

digestion,  cohered  with  a  viscous  matter  :  whereupon  they  take  root  and  g;row 
tip  to  a  tree*  Again,  that  the  birds  of  Paradise  eating  this  fruit,  are  intoxicated 
with  it,  and  fell  down  dead  on  the  place ;  whereupon  emmets  come  and  eat  off 
their  legs,  and  other  parts. 

Of  pearls  he  has  this  remarkable  observation,  vi2.  that  he  had  one  pearUoyster 
in  hi<5  !ia:i':l,  that  had  ten  pearls  in  it,  though  of  different  sizes ;  being,  in  his 
opinion,  bred  in  oysters,  a?  eg^js  are  in  llie  belly  of  fowls. 

Titat  musk,  when  it  is  first  drawn  out  of  a  certain  bag  of  the  musk-deer,  i» 
like  blood  coagulated ;  that  most  of  it  oomeS  but  of  the  kingdom  of  Boutan, 
between  56  and  60  degrees  northern  latitude ;  but  that  Cochin-China  also  and 
TUnquin  furnish  some  quantity.  Of  the  people  of  this  knigdom  he  relates,  that 
they  have  had  the  use  of  muskets,  cannon  and  powder  for  several  ages ;  they 
report  that  they  now  have  pieces  of  cannon,  on  which  are  found  cyphers,  or 
letters,  demonstrating  them  to  be  above  500  years  old.  This  is  that  very  king, 
dom,  (says  our  author,)  through  which  the  ambassadora  of  Muscovy  passed, 
anno  1659,  into  China,  taking  their  road  all  along  the  Great  Tartafy  oh  the 
north  of  Boutan  ;  which  nm'fj.^.ssador?,  if  they  h'id  complied  with  the  customs 
r.nd  I  cremomes  of  China,  we  ruiglil  probably  have  at  this  day  a  beaten  road  hy 
land  from  Muscovy  to  China,  by  the  north  of  Tartaria  Magna,  and  much  more 
knowledge  of  the  kingdom  of  Boutan  t  and  of  some  other  countries;  of  which  we 
hardly  know  the  names :  a  thing  that  might  have  proved  a  great  advantage  to  all 
Europe. 

Thnt  Bezoar  is  found  among  the  contents  within  the  stomach  of  certain 
goats,  that  feed  on  a  plant,,  the  name  of  which  the  author  says  he  has  forgotten. 
This  plant  is  said  to  thrust  but  certain  buttons,  about  which  and  the  extremities 
of  the  branches,  eaten  by  these  goats,  the  bezoar  is  formed  in  their  belly.  It  is 
added,  that  the  bezoar  takes  its  form  according  to  that  of  the  buttons  and  the 
ends  of  t!ie  branches.  The  gont  that  breeds  these  stones,  is,  by  his  descnption, 
a  very  fine  find  tall  creature,  having  hair  as  line  as  silk.* 

*  The  Besoar  isacaleoius  ooncretfoa  fotmei  in  oae«f  tbe itoDMcliiy  (jhg  thtj  lmn  Nvwal 
«tooiacb>,)  of  certain  tpedcs  of  sntdopc 
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qfth^Lttke  nf  Mexicoy  and  a  stfange  Sort  of  Ryt,  growing  in  some  Parts  of 

fiance,   N*  130,  p.  758. 

The  lake  of  Mexico  has  this  of  extraordinary  and  perhaps  peculiar  to  itself, 

that  part  of  its  water  is  fresh,  and  the  other  part  salt;  whence  it  is  believed  to 
be  derived  from  two  source^,  the  one  of  sweet  writer,  and  the  other  from  some 
mineral  and  saline-earth,  found  in  the  hills  ilirough  which  this  water  passes 
being  impregaated  with  the  salt  which  is  dissolved  in  its  course:  or  if  h  have  no 
peculiar  source,  the  bottom  or  the  earth  under  the  water  must  be  iuli  of  sah : 
which  is  confirmed  by  experience,  much  salt  being  made  of  it  every  day,  of 
which  that  city  drives  a  great  trade  with  remote  parts,  even  the  Philippines 
themselves,  whither  it  is  transported  in  considerable  quantities.   That  part  of 
the  lake  which  is  sweet  Is  still  nnrl  quiet;  the  salt  part  is  agitated  and  moved 
according  as  tlie  winds  blow.    Tlie  sweet  water  is  very  g-nod  and  wholesome 
breeding  plenty  of  Jittle  fish.    That  which  is  agitated  is  bitter  salt,  breeding  no 
fish  at  all.   The  sweet  water  is  higher  than  the  other,  and  falls  into  it.  Tlie 
water  of  the  salt  part  is  seven  leagues  long,  and  as  many  broad,  and  above  22  ia 
compass.   That  of  the  fresh  water  is  near  as  large,  and  the  whole  lake  about  50 
leagues  in  compass. 

M.  Perrault  related  to  the  Royal  Academy  of  Paris,  that  travelling  through 
Sologne,  he  had  been  informed  by  some  physicians  ^nd  surgeons  of  that  coun- 
try, that  the  rye  was  there  sometimes  so  corrupted,  that  tliose  who  did  eat  of 
the  bread  which  had  much  of  this  corrupted  grain  in  it,  were  seized  with  a  gan- 
grene; some  in  one  part,  some  in  another,  some  losing  a  finger,  others  a  hand, 
others  a  nose,  8tc.  and  that  this  gangrene  was  not  preoedeil  by  any  fever,  nor  in- 
flammation, nor  considerable  pain;  as  also  that  the  gangrened  paits  fell  ofF  of 
themselves,  without  any  need  of  separating  them  by  any  remedies  or  instru- 
ments.   That  these  grains  of  rye  are  black  without,  and  pretty  w  bite  within,  and 
when  they  are  dry,  they  are  harder  and  closer  than  the  natural  good  grain. 
They  have  no  ill  taste.  Some  of  them  had  hanging  at  their  ba^is  a  substance  of 
a  honey-Uste  and  consistence.   They  become  much  longer  in  the  ear  than  the 
other,  some  of  them,  being  13  or  U  lines  long,  and  2  lines  broad,  and  at 
times  seven  or  eight  of  them  are  found  in  one  ear. 

Rye  m  this  manner  degeTientes  in  Sologne,  Berry,  the  country  of  Blaise  and' 
Gastinois,  and  almost  every  where,  especially  m  iight  and  sandy  land.  It  gro^vs 
plenteopsly  in  wet  years,  and  most  of  ail  when  after  a  rainy  sprmg  there  follow 
excessive  heats.  The  breadmadeof  the  rye  which  contains  some  of  this  cor, 
ropted  grain,  tastes  like  other  bread.  The  rye  thus  corrupted  produces  its  ef- 
fects chfefly  when  new,  yet  not  tiU  it  has  been  used  a  considerable  time.  Tliesc 
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efl'ectsarCj  to  dry  up  the  milk  in  woman;  to  cause  sometimes  malignant  feveis, 
accompanied  with  drowsiness  and  raving;  to  breed  the  gangrene  in  the  arms, 
but  mostly  in  the  legs,  which  it  first  seizes,  as  the  scurvy  does. 

It  is  preci  ii''.l  by  a  certain  numbness  in  the  leg-s,  on  \vliii.:h  follows  a  little 
pnit)  nnJ  >omc'  swelling,  \vitlv>>ut.  mflaintnation,  and  the  skin  becomes  cold  and 
hvid.  Tlie  gangrene  begins  in  ihe  centre  oi  tiie  part,  and  appears  not  at  the 
skin  till  a  long  while  afler. 

The  only  remedy  for  this  gangrene  is  to  cut  off  this  part  afl%cted.  If  it  be 
not  cut  ofi;  it  becomes  dry  and  lean,  as  if  the  skin  were  glued  over  the  bones, 
and  it  is  of  n  fric;htfu!  blnckness,  without  rottenness. 

While  the  !egs  are  dr\ ing  up,  the  gangrene  ascends  to  the  sliouklers.  There 
is  3  Ct  no  S'lecihc  remedy  against  this  evil.  Though  there  is  some  hope  of  pre- 
venting it  by  hot  spirits  and  volatile  salts.  The  orvietan  and  ptisan  of  lupins 
do  considerable  service.  Poor  people  only  are  generally  subject  to  this  dis. 
temper. 

M-  Tuillier  asserts,  that  in  the  yerir  l630,  which  was  fatal  to  the  poor  of  the 
eonntries  subject  to  these  evils,  he  being  at  Sully,  and  having  understood  by  a 
physician  and  surgeon,  that  the  cornuted  rye  was  the  cause  of  the  g.^ngrenes 
that  were  tlien  very  frequent,  bding  desirous  to  satisfy  himself,  whether  this 
grain  was  indeed  the  cause  thereof,  he  gave  of  it  to  several  animals,  and  tbey 
died  of  it.» 

Observatiom  on  a  Subierranean  Fire  in  a  Coal-mine  near  Newcastle,  and  answers  to 
some  inquiries.    By  Dr,  Lucas  Hodgson,   May  15,  N*  130,  p.  762. 

This  subterraneous  fire  bears  no  analogy  to  other  volcauus;  it  increases  or 
decreases  according  to  the  subject  it  feeds' on,  which  is  for  the  most  part  a  day- 
coal,  as  they  call  it,  that  is,  the  upper  seam  of  the  coal,  next  exposed  to  theair^ 

80  that  you  may  light  a  candle  at  it  in  some  places,  in  others  it  is  some  fathoms 
deep,  according  as  the  day-coal  heightens  or  deepens.  There  is  no  sal  ammo- 
niac, nor  any  thing  like  it  to  be  found,  except  at  the  fire.  Th(!rc  being  such 
a  mixture  of  the  steams  of  sal  ammoniac  and  sulphur  rising  together  in  most 
places,  it  is  hard  to  distinguish  them;  for  though  the  Howers  of  brimstone  seem 
to  rise  first,  yet  there  is  commonly  a  crust  of  sal  ammoniac  under  them.  The  ' 
milky  substance  is  only  found  where  the  sal  ammoniac  and  sulpliur  are  totally 
gone,  and  the  acid  part,  or  aluminoos  spirit  of  that  white  mass,  will  also  iiy  off 

•  Erg9t  ia  the  oaaM  gitea  hytba  Trench  both  to  tba  lye  itwif  (hof  vftisted,  aodtolbecAcls 
whkb  H  is  suppoied  to  piodtice  in  those  who  eni  bread  made  of  it.  In  the  Ivth  vof.  <  f  Tratisac- 
tioDS,  there  it  a  fuftbeff  account  of  Hus  diiorder  by  Mons.  TiMot.  Itu  deQoimnat«d  by  Starao* 
oeeras'M  artflsrinea.  Tbo  diteme  tenned  raidMiiia  li  thnui^  ta  ortginrt*  ft«m  .iu>  .^..j^ 
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by  the  increase  of  the  fire,  leaving  a  caput  mortuum,  dry,  styptick,  and  as  hard 
as  a  stone;  yet  a  pound  of  this  mass,  before  the  fire  press  too  much  upon 
it,  will  nearly  affbnd  by  ^lution,  Ike.  half  a  pound  of  tolerable  crystalline 

alam.    The  neighbouring  soil  differs  little  from  other  grounds  with  us,  having 
,  neither  common  salt  nor  nitre  in  it.    I  have  industriously  observed  the  springs 
that  are  near  the  fire,  and  rind  none  of  them  thai  give  the  least  suspicion  of  sal 
ammoniac.   The  water  that  runs  from  the  adjacent  collieries  i$  vitriolic,  giving 
as  deep  a  tincture  with  galls  as  Scarborough  spa,  and  differs  in  nothing  from 
the  ordinary  waters  of  coiUeries.   The  other  springn  are  of  ordinary  use,  con* 
tainiog  no  mineral  salts  in  them. — But  I  hope  you  will  i^se  to  wonder,  that 
coal  should  produce  a  volatile  salt  by  the  action  of  fire,  seeing  I  have  gathered 
sal  ammoniac  from   a  burning-  brick-kiln,  where  nothing  but  clay  and  coal  is 
burnt  together,  and  I  hope  none  w  ill  expect  the  volatile  salt  in  tlic  sal  ammo- 
niac from  common  clay.   The  reason  that  first  pronjpted  me  to  seek  this  salt 
there,  was,  that  the  smell  of  the  kiln  did  somewhat  resemble  that  of  the  sub- 
terranean  fire.   There  is  al<so  a  sort  of  mineral  called  sLtte,  which  is- partly  coal, 
partly  alum*  stone,  partly  marcasite^  which  being  laid  up  in  heaps  and  burnt, 
is  used  for  hardening  the  coal-ways;  on  these  hRnps^  whilst  burning,.  I  have 
often  gathered  both  brimstone  and  sal  ammoniac. 

As  for  the  experiment  of  p  >uring  cold  water  on  the  powdered  marcasite,.  the 
event  was,  that  it  produced  a  vitriolic  water,  but  no  tieat.. 

Though  it  may  seem  incredible  to  some,  that  black  coal  should  yield  so  white 
a  volatile  salt,  yet  th^  that  know  that  all  volatile  salts  whatever  may  be  freed 
from  their  fostor  and  intense  colour,  by  transmuting  them  into  a  sal  ammoniac 
by  the  mediatton  of  an  acid,  as  spirit  of  salt,  spirit  of  vitriol,  allum,  &c.  and 
then  subhming  tliem  till  they  be  white,  will  cease  todoubt  at  this  matter.  The 
reason  of  which  change,  1  presume,  is,  because,  though  these  volatile  salts 
cariyover  always  some  of  the  foetid  oil  with  tliem  while  ma  state  of  volatility, 
yet  being  thus  in  a  manner  fixed,  the  foetid  oil  must  necessarily  by  force  of  fire 
rise  first,  leaving  the  subsequent  compound  salt  or  sal  ammoniac  without 
smell. 

As  to  your  Inquiry  concerning  petrescent  springs  we  have  none  near  us* 
There  is  indeed  a  cave  some  miles  off,  from  the  roof  of  which  hang  large 
iumps  of  petrified  water,  like  icicles,  some  of  them  reaching  down  to  ih^ 
ground  like  piUarsj  these  icicles  are  good  limestone,  as  1  have  tried.  I  shalt 
conclude  whea  I  have  acquainted  you  witli  a  spirit  of  sugar,  of  which  a  distiller 
with  U8  had  a  quantity;  it  seems  to  be  the  result  of  some  anomalous  fermenta^ 
ion,  it  is  80  strong  that  no  man  is  able  to  ameU.at  it  in  an  open  vessel  without 
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being  made  almost  breatliless;  ndtherdol  tbink  the  person  that  made  it  can 
make  it  again. 

Tlie  spirit  of^ugar,  here  mentioned,  was  drawn  from  lure  sugar-water,  which 
is  notliiug  but  the  water  wherewith  the  molcis,  nprons,  &c.  are  washed,  fer- 
menleil  with  the  scuin.  And  it  was  so  rxreedingiy  volatile,  that  it  would 
not  be  carried,  but  lost  aii  iU  fofce  in  the  carnage,  though  it  was  very  well 
i  lopped. 

Account  of  some  Books,        1 30,  p.  766. 

I.  Koberti  Boyle,  Nobilissimi  Angli  et  See.  Regies  dignisaimi  Socii,  Opera 
Varia.   Gen.  in  4to.  l677' 

The  works  of  this  noble  author  having  been  already  noticed  in  these  Thms- 
actions,  at  the  several  times  when  they  ramc  abn  r.d  singly,  the  editor  on 
looking  over  this  Latin  edition,  shall  only  inform  the  rer.der;  1 .  That  this  edi- 
tion has  been  made  without  the  consent  and  knowledge  of  the  author.  2.  That 
the  )  ear  in  the  frontispiece  thereof  is  one  and  the  same,  as  if  the  several  books 
contained  in  this  Latin  volume  had  been  published  in  one  year;  and  that  the 
enumeration  of  the  several  treatises,  made  in  the  catalogue  of  this  Latin  edition, 
is  not  according  to  the  time  wherein  they  were  first  printed. 

IT.  An  Account  of  several  Travels  thronjjh  a  great  Part  of  Germany  in  four 
Juurneys,  &c.  By  Edw.  Brown,  M.  D.  Fellow  of  the  College  of  Physic  of 
London,  and  of  the  Royal  Society.    Lond.  1677,  in4to. 

This  learned  and  curious  author,  having  given  a  rdation  of  some  remoter 
and  less  frequented  countries  of  Europe  in  the  year  1 673,  in  this  piece  gives  an 
account  of  Vienna;  describing  also  his  journey  unto  that  place  from  England, 
by  the  Bclgic  Provinces  and  Gfrmany;  as  also  his  return  from  Vienna  by  Aus- 
tria, Trans-Dannbiana,  Moravia,  Bohemia,  Misnia,  Saxonir,,  unto  Hamburg; 
therein  giving  chiefly  an  account  oi  the  naiural,  arLificiai,  and  lopogniphical, 
observables;  with  some  of  the  customs  and  occurences,  which  might  be  ac- 
ceptable to  the  inquisitive  reader,  or  serve  as  hints  of  further  inquity  Co  such 
persons  as  may  l  ereiifier  travel  into  those  parts. 

in.  Caspar!  Bar tholmi,  Thomne  filii,  Diaphragmatis  structure nova,  unicum 
Methodo  praeparandi  Viscera,  kc.    Par.  1676,  in  8vo, 

A  treatise  on  the  structure  of  the  Diaphragm,  written  when  the  autlior  \vr»s 
scarcely  22  years  old.  Subjoined  is  an  account  of  this  method  of  injecting  the 
viscera.  The  plates,  as  Haller  has  remarked,  are  very  indifferent.  This  author 
was  son  of  Thomas  Bartholin,  of  whom  some  biographical  memoirs  have  been 


rOU  XI.} 


»HILO«0?UICAI.  TRAVSACTIOSt. 


35l 


given  in  thejirst  vol.  of  our  Abridgement.    Like  bis  father  he  arrived  at  great 
hoQOars,  being  appointed  a  counsellor  of  sute,  tec 

IV.  Longitude  found  by  Henry  Bond,*  Senior,  Teacbcf  of  the  Matbematics. 
London,  1676,  in  4to. 

The  attempt  and  pains  of  tbe  author  of  this  book  are  certainly  very  com 
rnendable,  as  he  endeavours  to  explain  the  use  of  the  inclinatory  needlf,  and  in 
so  doing  makes  it  known  to  the  world  that,  as  both  the  variation  iind  mriina- 
tion  of  the  needle  were  found  out  first  of  all  in  this  nation  by  two  Euglisiimen, 
Mr.  Robert  Norman  and  Mr.  William  Burrows;  he  has  now  made  it  his  busi- 
ness to  apply  it  to  a  use,  formerly,  for  ought  we  know,  not  thought  of,  viz. 
to  find  the  longitude. 

Meantime,  the  editor  is  desired  here  to  take  notice  of  a  mistake  committed 
in  this  book,  viz.  in  the  page  printed  next  after  the  epistle  to  the  reader,  where 
it  is  said,  that  this  treatise  has  been  examined  by  six  commissioners  appointed 
by  the  king,  and  the  trutli  of  it  affirmed  to  his  majesty  •»  whereas  of  the  six  per- 
sons there  named,  the  Right  Hon*  the  Lord  Viscount  Brouncker,  chancellor  lo 
her  Majesty,  P.  R.S.  declares  that  he  never  so  much  as  saw  this  treatise  before 
it  was  printed,  nor  was  ever  present  at  any  of  the  meetings  of  the  other  com- 
missioners; the  quality  of  the  report  of  whom  concerning  this  matter,  the  rea-. 
der  will  doubtless  be  acquainted  with  in  due  time. 

V,  The  Royal  Almanack.    By  N.  Stephenson,  oae  of  his  Majesty Gunners. 
London,  \677,  in  12mo.  . 

This  almanack  is  a  very  useful  diary  of  the  true  places  of  the  sun,  moon,  and 
other  planets;  their  rising,  southing,  and  setting;  as  also  of  high  water  at 
London -bridge,  with  rules  to  sen-e  other  places  after  the  new  theory  of  tides, 
and  directions  of  Sir  Jonas  Moore.  To  which  are  added  tlie  eclipses,  with  a  * 
table  of  equations  Ibr  the  regulating  curious  pendulum  clocks  and  movements, 
to  the  sun:  likewise  a  table  of  the  sun's  right  osceusioti  In  time  for  every  day 
at  noon,  and  of  thirty  of  the  roost  notable  fixed  stars;  together  with  thie  moon's 
and  the  other  planets*  appulses  to  the  fixed  stars,  for  the  meridian  of  London, 
n  the  year  1677;  as  also  a  trannt  of  Mercury  under  the  sun,  calculated  for 

*  Mr.  Hmrf  Bond  wtt  an  ioudligaot  mrthaoHHidia  and  teadier  of  navigation,  whom  table  of 

the  variation  of  ihc  magnetic  needle  was  published  In  the  Philosophical Transactiom,  No.  40,  p. 
vol.  i.  of  tbU  Abri4feiiMDt.  Sir  Chaile*  Cavooditb,  ia  aa  onpnat  letter  of  his  from  Antwerp.  T^ov. 
IS,  |648,  to  Mr.  John  Pdl,  theoprolenor  of  mathematics  at  Breda,  mentions  Mr.  Bond  as  "an 
oUi  nathematkiaD  at  Loodon,  who  verf  meaDtyof  himself,  and  yet  be  feand  an  tujtni 

short  deinaostntion  of  that  proposition  coocamins  spherical  triangles,  which  Mr.  Oagbtied  deinoo^ 
(rated  <5rat,  vho  told  me-Mr.  Bond's  demoostrauoa  was  shorter." 
VOL,  ti.  3  A 
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October  28,  next.  All  done  with  great  care  and  pains  at  his  Majesty's  com- 
mand. 

New  Erpcrlmcnls  on  the  Supet^cial  Figures  of  Fluids,  especially  of  Liquors 
conliguous  to  other  Liquors.    By  R.  Boijle,  Esqi    N**  131,  p.  775, 

What  has  Iwen  siid  about  the  pores  of  liquors  may  be  somewhat  ill ustrate<J 
or  coiihrmed,  ii  I  subjoin  to  it  some  of  the  trials  I  have  mnde  about  the  sur- 
faces of  fluids  contiguous  to  other  fluids.  For  this  being  u  neglected  subject, 
and  the  little  that  has  been  said  about  it  consisting  of  a  few  slight  and  casual  ob> 
servations,  that  seem  to  have  been  rather  presented  to  us;  not  to  soy  obtruded 
upon  us,  than  designedly  made  by  us;  I  many  years  ago  thought  it  might  be 
worth  while  to  spend  some  hours  on  experiments  of  this  sort ;  which  I  waa  es- 
pecially induced  to  do,  becau'^e  f  think  one  may  probably  enough  suppose,  that 
jn  the  tract  of  the  universe  that  is  yet  known  to  us,  there  is  not  the  hundredth^ 
perhaps  not  the  thousandth  part,  that  is  formed  into  solid  bodie^^  such  as  the 
earth,  the  moon,  and  the  other  planets ;  and  consequently  all  the  rest  is  made 
up  of  celestial  fluids  and  the  atmospheres  of  solid  ^obes,  which«  for  ought  we 
know,  though  not  manifestly  differing  la  transparency,  may  be  disterminated 
by  distinct  si.?rfaces.  So  that,  to  observe  and  consider  the  effects  of  the  con- 
gruityand  incongruity,  that  hquors,  or  snch  fluid  bodies,  as  directly  or  other- 
wise fail  under  sensible  observation,  have  when  they  are  contiguous  to  each 
other,  or  to  the  surfaces  of  solid  bodies,  may  not  only  improve  what  xa  yet 
known  about  the  ascension  of  liquors  tn  small  pipes,  but  may  perhaps  serve  to 
illustrate  the  formation  of  those  great  masses  of  matter,  of  which  the  Divine 
Architect  has  framed  the  mundane  globes,  and  some  other  considerable  parts  of 
the  universe,  especially  it  we  admit  the  Cartesian  hypothesis,  that  the  sun  and 
all  the  fixed  stars  are  fluid  bodies. 

The  cause  why  water  in  narrow  pipes  asceatls  above  the  level  of  the  surround- 
ing water  having  been  already  inquired  into  by  some  ingenious  men,  and  parti- 
cularly by  Mr.  Hooke,  I  shall  not  now  treat  on  that  subject,  nor  mention  what 
I  have  tried  about  it;  but  shall  rather  remark,  that  ):>ecause  I  suspected  that  the 
concave  figure,  which  may  be  observed  in  the  sur&oe  of  water  included  in 
slender  pipes,  may  at  least  m  great  part,  depend  on  its  relation  to  the  conti- 
guous fluid,  which  commonly  is  the  air,  1  thouglit  fit  to  try  whether  this  con- 
cave figure  would  not  be  altered  by  substituting  anotlier  liquor  in  the  room  of 
the  air;  and  accordingly  having  procured  a  strongly  akalizat  menstruum,  yiz. 
that  made  of  fixed  nitre,  dissolved  by  the.  moisture  of  a  celtar,  into  a  tube  of 
glass,  sealed  at  one  end,  and  not  quite  a  quarter  of  an  indi  in  bore,  that  the 
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cavity,  which  in  a  great  breadih  would  seem  Icvss  deep,  might  be  the  more  con- 
spicuous; we  gently  pooired  on  it  some  highly  dephlegmed  spirit  of  wine,  which 
vre  knew  would  not  mix  witli  it,  but  swim  above  it,  and  presently  we  found  the 
figure  of  the  sitrface  of  Uie  tower  liquor  changed,  and  the  cavity  quite  de^ 
stroyed^the  surface  that  seemed,  as  it  were,  common  to  the  two  contiguous 
liquors  appearing  fiat  or  hori;^nntri}.  And  such  a  level  superficies  we  had  by 
putting  tliose  two  liquors  loi:;L4l;er  in  a  much  wider  glass. 

We  found  also,  that  by  employing  oil  of  turpentine  insteatl  of  spirit  of  wine, 
the  liquor  almost  totally  lost  its  cavity.  Bat  if,  instead  of  del iquated  tartar,  we 
put  common  water  into  the  pipe,  we  found  this  liquor  to  retain  its  coucave 
surface,  though  we  put  to  it  some  oil  of  turpentine,  and  left  it  to  rest  on  the 
water  a  good  while.  Having  provided  some  pure  oil  of  gum  guaiacum,  which 
is  heavier  than  water,  and  poured  a  little  of  it  into  a  slender  tube,  the  upper 
superficies  of  it  became  concave;  almost,  if  not  alton^ethcr,  like  that  which 
water  would  have  bad  in  the  same  place.  But  when  I  put  a  little  water  upon 
this  oil  it  presently  ciianged  the  figure  of  its  surface,  which  became  visibly, 
though  not  vtry  mudi,  protuberant  of  convex.. 

And  avthis  oil,  (hough  heavier  than  water,  ia  not  so  heavy  as  deliquated  salt 
of  tartaf,  I  thonght  fit  lo  try,  whether  the  phenomenon  would  not  be  different 
upon  the  contact  of  thdse  two  liquors;  and  accordingly  having  put  some  oil  of 
tartar  into  the  slender  pipe,  and  some  drops  of  the  oil  of  guaiacum  to  it,  this 
liquor  did  not  inanifcstly  alter  the  coneave  figure  of  the  surface  of  the  liquor 
alcali,  as  the  oi!  of  turpentine  had  done;  and  iiaving  warily  poured  a  little  water 
on  the  oil  of  guaiacum,  the  upper  superficies  of  it  changed  })resent!y  from  a 
concave  figure  to  a  convex ;  so  that  thisoU,  in  the  midst  of  the  other  two  li- 
qnors,  appeared  like  a  little  ted  cylinder,  which,  instead  of  having  circular 
bases,  was  protuberant  at  both  ends,  but  more  at  that  which  touched  the  oil  of 
^rtar. 

To  vary  a  little  the  experiment,  I  put  some  essential  oil  of  cloves  Into  a  new 
slender  pipe,  and  having  observed  it  to  be  somewhat  coneave  at  the  top  where 
it  was  contipnous  tu  the  air,  we  caused  a  little  common  water,  perhaps  a  quarter 
of  a  spooniul  or  less,  to  be  put  to  it,  and  found  the  surface  of  this  oil  also  to 
become  tumid.  And  since  this  liquor,  as  well  as  the  forementioned  oil  of  guai. 
scum,  though  it  were  so  heavy  as  to  sink  in  water,  would  not  do  so  in  deli> 
quated  salt  of  tartar,  we  put  into  another  slender  pipe  first  some  of  this  last 
named  hquor,  then  some  of  the  aromatic  oil,  and  lastly  a  little  common  water; 
by  which  means  we  found,  that  the  little  cylinder  of  oil  did,  like  that  of  the 
oil  of  guaiacum,  appear  convex  at  both  ends;  but  was  unlike  it  In  one  circum- 
stance,  that  the  oil  of  cloves  appeared  more  conveii  at  the  upper  end,  where  it 
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was  contiguous  to  the  water,  thau  at  the  lower,  that  rested  on  the  surface  ul  lUe 
oil  of  tartar. 

Having  made  these  trials  to  alter,  by  another  contiguous  fluid  than  the  air; 
the  concave  superficies  of'  water  and  some  aqueous  liquors,  I  proceeded  to  try 
whethera  change  would  not  likewise  be  mnde  on  the  convex  figure  ol*  the  sur- 
face of  quicksilver  indu.ktd  in  tlic  like  slender  p:1asses;  and  accordingly  having 
taken  one  that  u;is  niucli  loniier,  but  of  the  like  bore  with  the  former,  wo  jiut 
into  it  a  smali  quantity  of  quicksilver,  and  haviug  observed  how  the  upper  su- 
perficies swelled  in  the  middle  above  the  level  of  the  parts  where  it  touched 
the  glass,  we  poured  some  water  upon  it,  and  found  a  manifest  and  considerable 
depression  of  the  surface,  though  the  protuberance  was  not  quite  suppressed. 

Tliis  phenomenon  having  been  for  greater  security  se\*eral  times  repeated,  I 
thought  fit  to  try,  what  variation  would  he  made  by  the  greater  or  less  height 
of  the  water  incumbent  on  the  mercury.  And  someiunes  it  seemed  that  when 
the  aqueous  cylinder  wab  nmch  longer,  the  depression  of  the  mercurial  surface 
was  somewhat  greater.  But  this  did  not  so  constantly  happen,  biit  we  often 
observed,  that  though  a  very  little  water  sufficed  by  its  contact  to  make,  in  the 
judgment  of  the  eye,  a  manifest  abatement  of  ihc  protuberance  of  the  quick* 
silver,  vet  it  had  not  the  Fame  erfect  on  that  ponderous  fluid  that  it  had  when, 
being  increased  almost  as  high  as  the  length  of  the  pipe  would  permit,  a  greater 
weight  of  it  was  incumbent  on  tlje  mercury. 

Because  the  common  atmospherical  air  we  breathe  is  a  fluid  body  abounding 
with  grosser  particles,  and  is  by  divers  philosophers  probably  supposed  Co  be 
much  more  dense  and  heavy  tlian  the  aathereal  substan^,  that  makes  the  other 
part  of  the  atmosphere ;  I  thought  fit  to  try  for  their  sakes,  whether  the  super* 
ficial  figure  of  liquors  would  be  altered  by  haviug  the  contiguous  air  withdrawn 
from  about  them,  and  so  being  left  to  be  touched  by  the  purer  etlier  without 
it;  and  accordingly  having  conveyed  into  one  of  our  pneumatical  receiv  ers  a 
couple  of  such  slender  pipes  as  have  been  already  described,  one  of  them  fur- 
nished with  common  water,  and  the  other  with  quicksilver,  we  caused  the  oom> 
Tuon  air  to  be  pumped  out,  witboot  observing  any  sensible  change  in  the  con- 
cave figure  of  the  water,  but  ns  for  the  quicksilver  I  know  not  what  to  conclude 
about  it.  For  having  repeated  llie  Inal  twice  or  thrice,  the  mercury  sometimes 
jicemed  manifestly  to  swell  and  be  more  protuberant  on  the  exhaustion  of  tiie 
receiver,  than  when  it  was  put  in.  But  that  which  yet  kept  me  doubtful  was, 
that  I  observed,  that  on  the  withdrawing  of  the  air^s  pressure  on  the  quicksilver, 
there  appeared  in  it  some  little  bubbles,  which  I  feared  we  had  not  been  able 
altogether  to  free  it  from,  and  which  might  be  suspected  to  have  some  interest 
in  the  phenomenon.   I  shall  only  add,  that  we  conveyed  into  our  receiver  a 
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dear  chemical  oil,  that  was  heavier  than  water,  and  whilst  it  was  contiguoos  to 
it,  it  had  not  a  concave  but  a  convex  surface ;  and  having  placed  the  pipe  fur- 

nisiied  wilh  both  li<inors  in  the  pneviniatica)  receiver,  we  pumped  out  the  air, 
without  finding  that  tiie  oil  sensibly  altered  its  protuberant  surface,  as  neither 
did  the  water  lose  the  concave  figure  of  its  upper  sui iaoe. 

When  clouds  are  condensed  into  rain,  and  lower  aggr^ates  of  vapours  into 
dew,  it  is  supposed  to  be  obvious,  that  the  drops  of  those  meteors  do,  in  their 
passage  through  the  air,  acquire  a  round  figure ;  and  when  we  shake  oil  into 
water,  the  portions  of  the  former  fluid,  during  the  little  time  they  remain 
distinct,  are  found  to  be  globular.  But  these  phasnomcna  arc  too  few,  and  too 
transient,  to  afibrd  any  consKlttrablc  observation  of  the  figures  of  fluid  bodies, 
especially  if  they  be  quiescent,  and  every  way  encompassed  by  other  fiuids. 
Wherefore  I  thought  fit  to  try  what  1  could  do  witb  chemical  liquors  unapt  for 
mingling,  to  produce  phaenoroena  that  may  last  long  enough  to  allow  us  to  ob- 
serve them  attentively,  and  in  some  cases  to  vary  them.^For  this  purpose  I 
first  took  fixed  nitre,  or,  which  is  analogous  to  it,  salt  of  tartar^  resolved  pec 
deliquiam  into  a  transparent  liquor,  and  having  filled  a  dear  phial  half  full  with 
this,  I  poured  on  it  a  convenient  quantiLy  of  vinous  spirit  exactly  rectified,  that 
there  inight  be  no  phlegm  to  occasion  ;in  ninon  between  tiie  two  licjuors,  which 
ought,  as  ours  did,  to  retain  diaiincl  suriaces,  und  speedily  regain  iheni  though 
the  glass  were  welt  shaken.  Then  liaving  found,  by  a  trial  ibrmerty  mentioned, 
that  common  oil  of  turpentine,  if  employed  in  a  competent  quantity,  will  not 
totally,  and  much  less  will  readily,  dissolve  in  spirit  of  wine ;  and  also  having 
observed,  that  if  this  spirit  of  wine  be  exquisitely  dephl^med,  the  oil,  th  i 
chemical  one,  will  not  swim  on  it,  but  sink  in  it ;  I  warily  let  fall  some  drops  of 
the  oil  into  tlie  spirit,  and  had  the  pleasure  to  see  that  iliey  fell  towarde  the' 
bottom  of  the  glass,  till  their  descent  was  stopped  by  the  horizontal  surface  of 
the  alcaiizat  liquor  of  fixed  nitre.  And  because  my  design  was  chiefly  to  ob- 
serve the  superficial  figure  of  a  fluid  encompassed  by  other  fluids  without  touch* 
ing  any  soUd  body,  I  shall  here  take  notice  of  the  chief  phsnomena  that  were 
produced  of  that  kind,  without  staying  to  inquu-e  into  the  causes  or  the  conse* 
quenoes  of  them . 

1.  If  the  oily  drops  were  but  small,  tliey  scorned  to  the  eve  exactly  enough 
spherical.  For  the  oil  differing  but  little  in  specific  gravity  from  the  spirit  of 
wine,  the  drops  did  but  just  touch  the  surtace  of  li»e  subjacent  alcali  j  and  the 
same  dn^s  bdng  but  small,  their  own  weight  was  not  great  enough  visibly  to 
depress  them,  and  prevent  that  roundness  which  the  pressure  of  the  ambient 
^irit,  or  their  own  viscosity  endeavoured  to  give  them.— 2.  If  an  aggregate  of 
drops  were  considerably  larger  than  those  newly  mentioned,  it  woidd  thea 
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manifestly  pass  apon  the  alcalizat  liquor  as  upon  a  floor,  and  appear  somewhat 
etirpttca) ;  (he  weight  of  the  upper  parts  depressing  the  drops,  and  making  the 
horizontal  diameter  somewhat  longer  tlian  the  transverse.-^.  If  a  yet  greater 
portion  of  oil  were  let  fall  on  the  heavy  liquor,  it  would  for  a  pretty  while  ap< 

pear  in  the  form  of  a  somewliat  im[x?rfect  hetirisphere,  or  some  otiicr  large 
^p^!•on  of  a  sphere^  the  lower  part  being  cut  off,  by  the  horizrjiital  .surface  of 
ilie  tleliquated  salt. — 4,  But  il  the  quantity  of  o\\  were  not  too  great,  it  was  plea- 
^nt  to  obcierve,  that  though  at  first  putting  in  it  perhaps  spread  itself  over  the 
subjacent  liquor,  and  lie  as  it  were  flat  upon  it;  yet  by  slow  degrees  it  would  be 
crowded  together  into  a  figure  of  a  lesser  surface,  and  consequently  less  hindering 
the  \notions  of  the  vinous  liquor.  F  >r  by  the  aetion  of  this  spirit,  the  oil  would 
by  degrees  be  raised  above  the  surface  of  the  fluid  nitre,  and  be  reduced  to  the 
tigure,  either  of  half  a  globe,  or  of  a  greater  segment  of  a  globe,  or  even  of  an 
nnijerfe.  t  ellipsis,  according  as  the  bulk  or  weigiit  of  the  ol  made  it  more  or 
lesa  apt  to  resist  the  action  of  the  ambient  spirit. — 3.  Tliough  these  globules  or 
portions  of  oil  did  often  readily  mingle,  when  they  touched  one  another,  yet 
divers  times  also  we  observed,  that  haying  warily  approached  theiii,  we  were 
able  to  make  them  touch  without  mingling;  as  if  some  odd  subtile  lU  >r,  that 
the  eye  could  not  discern,  interposed,  to  keep  them  unconfounded.  Insomuch 
that  we  liave  u  ith  pleasure  made  them  so  far  bear  against  one  another's  surfaces, 
as  manit'estly  to  press  them  inwards,  though  being  parted  they  would  prc»iently 
resume  their  former  %ure :  which  circumstance  suggested  to  me  suspicions, 
that  I  cannot  now  stay  to  name*  But  in  case  any  of  these  oily  portions  came 
by  a  more  pressing  contact  to  be  united,  they  would  then  alter  the  figures  they 
had  whilst  separate,  and  take  others,  suitable  to  the  balk  of  the  aggr^te^ 
6.  When  a  large  portion  of  oil  rested  on  the  saline  liquors;  if  then  the  ambient 
spirit  ivcrc  moderately  and  vxarily  agitated,  it  was  not  unpleasant  to  observe  the 
\-ariou5  figurations,  whieh  the  convex  and  protuberant  part  of  the  mutilated 
globe  would  be  put  into  by  these  shaJces,  without  any  visible  solution  of  con- 
tinuity, or  considerable  motion  of  the  whole  body,  which  would  very  quickly 
recover  its  former  figure.  Though  if  the  agitation  were  too  strong,  some  por* 
lions  would  be  quite  broken  ofl^,  and  presently  turned  jnto  little  globes. 

I  tried  to  produce  another  phenomenon  that  would  not  have  been  unpleasant, 
by  ])ntting  together,  in  a  pretty  large  vessel  with  other  liquors,  two  oils,  which 
first  by  reason  of  the  oleaginous  nature  wherein  they  agreed,  might  exactly 
mingle  and  make  a  compounded  liquor ;  and  then  by  reason  of  their  bemg  one 
heavier,  and  the  other  lighter  in  specie  than  water,  might  by  this  liquor  be 
again  separated,  and  include  between  them  the  liquor  that  had  divided  them. 
But  I  found  that  the  oils,  being  once  united,  would  not  be  easily  parted,  but 
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according  to  the  prevalency  of  the  lighter  or  heavier  ingreffient  in  the  mixture, 
the  compounded  oil  would  almost  totally  either  emeige  to  the  top  of  the  water, 

or  lie  beneath  the  bottpm  of  it;  I  sny  almost  totally,  because  some  parts  of  the 
mlf  which  was  not  perhaps  all  uniformly  mixed,  dtd  not  keep  in  a  body  vviih  the 
rest;  but  either  was  separated  fron)  the  mass  in  the  form  of  globules,  or  else 
sticking  to  the  side  of  the  glass,  had  the  other  part  of  its  superlkies,  which  was 
contiguous  to  the  water,  very  variously  figured,  according  as  the  bulk  and  de* 
gree  of  gravity  of  the  adhering  oil  and  other  circumstances  happened  to  deter- 
mine.  And  it  is  chiefly  on  account  of  this  various  and  odd  figuration  of  our 
mixture,  that  I  here  mentipn  this  trial. 

These  are  some  of  the  phaenomena  I  observed  in  oil  of  turpentine,  when  it 
was  environed  only  with  fluids;  but,  when  permitted  to  be  contiguous  to  tlie' 
iiiside  of  the  glass,  and  so  to  fasten  part  of  its  surftice  to  a  solid,  the  greater 
part  of  the  sur&ce  whicb  remained  exposed  to  ont  or  both  of  the  eoutiguous 
liquors,  would  partly  by  their  action,  and  partly  by  the  gravity  of  the  oil  itself, 
be  put  into  figures  so  various,  and  sometimes  so  extravagant,  that  it  was  much 
more  pleasant  to  behold  them  than  it  would  be  easy  to  describe  them ;  which 
therefore  I  shall  not  here  attempt  to  do. 

When  the  oil  of  tartar  or  nitrous  alcali,  happened  to  be  very  clear  and  colour- 
less, I  have  sometimes  made  highly  rectified  spirit  of  wine  iloat  upon  it,  so  that 
in  most  positions  the  pluals  seemed  to  have  in  it  but  one  uniform  liquor. 

Taking  deiii^uated  alcali,  made  of  nitre  and  tartar,  and  deeply  tinged  with 
cochineal ;  and  that  the  litjuors  might  not  only  be  heterogeneous,  but  as  differ* 
ing  in  gravity  and  density  as  we  could  make  them,  we  poured  on  it  a  peculiar 
kind  of  oU  lighter  than  spirit  of  wine,  and  holding  the  plain  where  the  two 
liquors  were  contiguous  in  a  convenient  position,  in  respect  of  the  light  and  the 
eye,  1  observed  it  to  make  a  strangely  vivid  reflection  of  the  iticidcnt  beams  of 
light;  so  that  this  physical  surface,  which  was  flat,  looked  almost  like  that  of 
quicksilver  j  and  the  brigl>t  figure  of  the  flame  of  a  candle  was  strongly  reflected 
almost  as  from  a  dose  specular  body. 

To  these  phaenomena^  I  shall  add  another,  which  is,  that  though  pute  spirit  of 
wine  be  so  thin  a  liquor,  and  our  oil  is  so  light  as  to  swim  upon  it ;  yet  I  found 
•he  confining  surface  very  strongly  reflexive.— I  found  also  that  some  other 
essential  oils,  and  particularly  an  unsophisticated  oil  of  lemons,  did  with  our 
tinged  alcali,  afford  most  of  the  same  phaenomena;  but  not  so  brisk  a  reflection: 
I  say  most  chiefly,  because  with  spirit  of  wine  these  subtile  oils,  as  I.  formerly 
noted,,  will  readily  be  confounded. 
5 
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j1  Letter  from  Christlarms  Adolphus  Bafdumut*  to  Mr,  Oldenburg^  Secretary  of 
the  Royal  Society,  Trarulated  from  the  Latin,    N®  131,  p.  788. 

I  should  immeiliately  liave  acknowledged  the  favour  of  the  letter  you  wrote 
me  last  yeor,  had  I  not  thought  it  right  to  wait  until  I  had  perfected  the  method 
of  preparing  my  phosphorus.  This  I  have  but  lately  done;  and  I  now  send  you 
a  specimen  thereof,  inclosed  in  a  gilt  silver  box ;  which  I  request  you  to  have 
the  goodness  to  offer,  with  all  humility  and  respect  on  my  part,  as  a  small  pre- 
sent to  his  Majesty,  as  founder  and  patron  ot  your  Sctciety  ;  and  to  the  illustri- 
ous President,  Council,  and  Members  thereof.  Tliis  phosphorus  contains  the 
real  spark,  yea  the  most  secret  soul  (imo  Becretissima  anima)  of  the  fire  and 
light  of  nature,  consequently  the  innate  and  invisible  fire  of  philosophers ;  aU 
tracting  magnetically  the  visible  fire  of  the  sun,  and  afterwards  emitting  and 
diffusing  in  this  dark  the  splendour  of  the  same :  Tlris  Iiappens  from  hence,  viz, 
that  the  signature  of  the  stm  h  contained  in  that  universal  magnet  from  whence 
thi^s  ])hosphorus  is  prepared  ;-)-  as  indeed  is  sufl;cie!it!y  apparent  from  the  ac- 
companying representation  of  the  phenomenon,  which  lasts  several  days.^ 
But  although  I  have  thus  succeeded  in  getting  possession  of  the  universal  mag- 
uet,  I  shall  not  desist  from  the  farther  prosecution  of  my  chemical  labours,  as  I 
am  in  expectation  ere  long  of  deriving  from  this  source  still  greater  and  more 
important  discoveries ;  concerning  all  which  I  shall  not  fail  to  transmit  an  ac- 
comit  to  your  illustrious  Society,  as  soon  as  I  shall  have  completed  my  experi- 
ments. 

Hayn,  Sept.  1,  1676. 

Note  by  Mr,  Oldenburg,— 'Tbas  present  was  aocording  to  the  tenor  of  this 

*  Christian  Adolpbus  Baldwin  was  a  magistrate  of  the  town  o(  Ha/n  or  Grosteohajo  in  Saxonf, 
and  was  mudi  devoted  to  the  tfato  fisbiooable  punuU  of  alcbemf .  For  aome  purpoie  or  other  ho 

had  dissolved  a  quantity  of  chalk  in  nJtroui  acid,  and  ovapor.ited  tin-  CoinpouDd  to  dryness  in  a  Slroi^ 
heat.  On  breaking  tlue  glass  retort  in  order  to  get  at  the  lesuluum,  some  fragments  thereof  fell  opon 
the  door  of  the  hborauny,  and  femaioed  there  ootil  the  next  dqr;  when  they  attracted  the  notice  of 
our  alchemist  tajr  their  luminous  appearaoce  in  tbe  dark.  Thus  was  the  discovery  of  this  chemical 
phenom'.-non  wholly  accidental.— This  phosphorus  i-;  a  nitrate  of  lime.  Lcsidi;*  the  above  letter,  n 
communicatioa  concerning  it  waspublislied  in  iheEpiiemend.  Natur.  Curios,  lor  iSj^i  but  the  most 
Mnple  acoount  of  it  is  given  in  ihe  author's  treatises  entitled  Anrum  soperjus  et  inftrios  Aarc 
superic-ris  et  infrrioti^  hcrmctlcum;  et  Phosphorus  hermeiicus  sen  Magfien  Livminaris,  1673  et  1^75. 

f  In  theabove  reflections  webavea  tdecable  spedmeaof  tbe  absurd  mode  of  phUosopbiziogamofig 
the  chemical  or  rather  alchemical  writers  at  this  period  of  time.— Note  hj  tbe  IVaoslator. 

^  Tbis  pbeaomenon  exhibits,  in  a  g^ass  vessel,  vafions  figures  of  the  fan,  some  greater  aomelei^ 
which  the  substance  employed  bj  tbe  author  aiiiimed,  to  the  no  small  diversioQ  of  the  apectators,-' 
Original. 
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letter,  made  to  his  Majesty,  and  afterwards  to  the  Royal  Society;  it  fully 
justiried  tlie  generous  presenter  in  the  experiment,  made  before  them  both,  at 
several  times  j  and  that  not  only  by  day-light,  even  when  the  weather  wa» 
gloomy  and  misty,  but  also  by  the  flame  of  a  candle. 

Account  of  three  Boohs.    N°  131,  p.  790. 

T.  Clavis  PhilosophidR  Naturalis,  Aristotelica  Cartcsiana,  Editio  secunda, 
aucta  Opusculis  Philosophicis  varii  Argument! ;  quibus  Errores  Scholarum  passim 
detegttntur,  ac  Veritas  Pbtlosophtae,  quam  Cartesianam  vocant  confirmatur. 
Auth.  Johanne  de  Raei,  Phil,  in  lUustri  Athenaso  Amstelod.  Prof.  prim. 
Anutelod.  Anno         in  4to. 

As  the  first  ediUon  of  this  book,  printed  many  years  sincp,  contained  chiefly 
six  dissertations,  viz.  concerning  1.  Vulgar  and  philosophy  1!  knowledge: — 
2.  Philosophical  principles  in  general :  3.  The  nature  of  body  :  4.  f  iie  ortgin  of 
motion,  together  wiili  an  appendix,  giving  m  account  of  Aristotle's  opinion  of 
the  first  mover :  5.  The  communication  of  motion,  and  the  action  of  bodies 
upon  one  another:  6.  The  subtile  ethereal  matter ;  ao  this  second  edition  is 
enlaiged  with  seventeen  discourseai,  which  are  chiefly  concerning  logic,  meta^ 
physics,  with  some  parts  of  the  Cartesian  and  Aristotelian  philosophy,  now 
long  since  exploded. 

II.  Nonvelle  Science  des  Temps,  ou  Moyen  general  de  conciUer  ies  Chro- 
Aologues ;  par  le  S.  Menard,  Seigneur  d*lsem£.   A  Par.  in  l2mo. 

There  being  found  so  litde  certainty  among  chronologists,  this  author  endea- 
vours to  reconcile  them,  by  proposing  four  principles,  whereby  he  pretends  to 
make  it  out,  that  they  may  be  made  to  agree  together,  in  respect  of  the  several 
teras  and  epochs  of  time. 

III.  England's  Improvement  by  Sea  and  Land:  to  outdo  tlie  Dutch  without 
Fighting :  to  pay  Debts  witlwut  Money  :  to  set  at  Work,  ail  the  Poor  m  Eng- 
land with  the  Growth  of  our  own  Lands:  to  prevent  unnecessary  Suits  in  Law, 
with  the  Benefit  of  a  Voluntary  Register :  Directions  where  vast  Quantities  of 
Timber  may  be  had  for  the  building  of  Ships :  with  the  Advantages  of  making 
the  Great  Rivers  of  England  Navigable:  Rules  to  prevent  Fires  in  London, 
and  other  Great  Cities  :  with  Directions  how  the  several  Companies  of  Ilandi- 
crafts-nnen  in  London  may  always  have  cheap  Bread  and  cheap  Drink.  By 
Aniirew  i  arranlon,  Gent,  in  4t0. 

This  author,  it  seems,  has  discovered  the  mysteries  of  trade  universally  for  all 
parts  of  England.  And  he  detected  the  mysteries  of  iniquity,  how  some  wealthy 
merchants  and  overbusy  Ikstoi^  hinder  trade  and  our  staple  manufacturers,  for 
private  lucre,  to  the  great  damage  of  their  own  native  country.   He  advises 
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good  reme and  proposes  what  trades  are  proper  to  be  advanced  in  the 
several  pai\i»N>i  England;  how  to  be  there  advanced  j  and  what  the  peculiar  coi). 
vetiiences. 

Thus  t:e  runs  through  aU  the  intrigues  of  trade,  noting;  the  Kctet  abases  and 
obstacles;  and  oflfering  genuine  remedies,  confirmed  by  the  experience  of 
foreign  nations,  large  territories  and  prindpatities. 

j4  Continuaiwn  oj  Mr.  Boj/ici  Rxperim^nts publhktd  m  the  last  Number  of  tke 

Transactions,    M°  132,  p.  7dd* 

On  pouring  into  a  slender  phial,  more  than  half  filled  with  conimeqi  water, 
that  had  been  a  little  warmed,  a  little  essential  oil  of  aniseeds,  its  iipi>er  surface 
became  somewhat  concave,  as  that  of  the  water  was ;  but  the  lower  surface  sur« 
Vounded  by  the  water  was  very  convex,  appenring  almost  of  the  figure  of  a  large 

portion  of  a  sphere.  This  beinsr  done,  the  phini  srop])ed,  and  suffered  to  rest 
for  some  time  in  a  cold  place,  by  which  means  the  water  continuing  fluid  be- 
fore, the  oil  of  aniseeds  was  found  coagulated  in  a  tbrro  approaching  to  that  it 
bad  whilst  in  a  fluid  state. 

And  it  was  worth  observing,  how  great  a  difierence  there  was  between  the 
■dull  reflection  it  made  when  it  was  coagulated,  and  the  fine  reflection  it  bad 
made  whilst  fluid.  The  latter  of  which  reflections  brought  int  <  my  mind,  how 
\irid  the  reflective  pf>u'erf>r  some  fltiids  is,  iu  comparison  of  that  of  the  genera- 
lity  ot  solid  bo;iics,  ot"u  h;ch  there  is  scarcely  any,  if  there  be  any  at  all,  that  Is 
observed  to  have  a  stronger  reflection  tlian  dean  quicksilver;  and  yet  I  have 
sometimes  found,  that  even  this  may  be  increased  by  the  addition  of  a  liquor. 
For  having  observed  that  quicksilver  and  rectified  petre  oleum  are,  the  foriner 
of  them  the  heaviest,  and  the  latter  the  lightest  of  all  the  visible  Hat  Is ;  and 
having  also  observed  the  latter  of  them  to  he  considc nibly  reflective,  I  had  ihe 
mrlosity  to  try  among  other  thinjrs  thnt  rehted  to  them,  the  f'ollo'.ving  experi- 
ment. Some  distilled  qu'clcsiU'er  beinc:;  put  into  a  small  phial,  and  held"  in  such 
a  postiirCj  that  the  incident  light  was  strongly  reflected  to  my  eye,  I  slowly  put 
\io  it  some  petroleum,  which  being  well  rectified  was  very  cle>ir ;  and  observi-d, 
that  as  this  liquor  covered  the  quicksilver,  there  was  at  the  imaginary  plain 
>vhere  they  both  met,  &  brisker  reflection  than  the  quicksilver  alone  had  given 

tjcfore. 

On  piitiiiiLr  a  competent  quantity  of  a  resinous  or  gummy  substnnce,  thnt 
looked  like  ingh  coloured  amber,  but  was  easy  to  melt,  into  a  de-  p  rcnind  glass 
With  a  wide  mouth,  and  holding  ii  by  the  hre  in  a  moderate  warmth,  till  it 
brought  to  a  fluid  state ;  We  then  transferred  it  mto  a  pneumatical  receiver,  and 
having  caused  the  air  to  b6  pumped  out  by  degrees,  we  found  that  store  df 
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l^ubliles  appeftrad  at  the  top  of  the  Uquor,  and  ooade  there  a  copious  froth,  many 
of  thera  being,  tgr  reason  of  the  viscosity  of  the  fluid,  very  large,  and  divers  of 
them,  becaiuie  of  (he  nature  and  texture  of  it  and  the  thinness  of  the  films, 

exhibiting  the  colours  of  the  rainbow.  When  tliis  substance  had  resumed  its 
<^Q&isteat  form,  there  were  intercepted  between  the  upper  and  the  lower  Sur- 
fecjes  of  it,  some  large  bubbles  which  had  a  considerable  rcficction. 

Water  being  so  considerable  a  body  here  below,  I  thought  it  would  be  worth 
while  to  endeavour  to  observe  its  surface  when  contiguous  to  other  fluids  than 
air,  and  if  possible,  when  surrounded  by  them.  For  though  it  b  taken  for 
granted,  that  the  felling  drops  of  rain  are  spherical,  yet  their  descent  is  so  swift, 
both  by  reason  of  their  gravity  in  respect  of  the  air,  and  the  height  from  whence 
they  fall,  that  I  fear  rneu  have  rather  supposed  than  observed  that  their  figure  is 
spherical ;  which  will  be  the  more  questionable,  if  it  be  true,  which  is  com- 
monly thought,  that  hail  is  but  ram  frozen  in  its  passage  through  the  air.  Now 
tiie  surface  al'  water  may  have  diticreut  %ures,  accordu\g  as  it  is  totahy  mcom- 
f^assed  with  heterogeneous  fluids,  or,  as  it  is  only  in  some  places  cuutiguoud  to 
one  or  more  of  them.  In  the  former  case  it  is  not  easy  to  make  an  observation, 
because  there  are  not  any  two  liquors  that  will  not  mingle  either  with  one 
another  or  with  water.  Having  cautiously  therefore  conveyed  into  some  oil  of 
eloves,  some  portiong  of  common  water  of  difierent  sizes,  taking  care  as  fer  as 
we  could,  that  they  might  not  touch  one  another;  by  which  means,  the  oil  be- 
ing transparent,  and  yet  a  little  coloured,  it  was  easy  to  observe,  that  the  smaller 
portions  at"  water  were  so  near  totally  environed  with  tiie  oil,  that  tliey  were 
feduced  into  almost  perfect  globes  i  those  portions  tliat  were  somewhat  larger, 
as  about  twice  the  nze  of  a  pea,  would  be  of  a  figure  somewhat  approaching  to 
that  of  an  ^i{^  I  and  those  portions  that  were  yet  somewhat  larger,  though 
they  seemed  to  be  sunk  almost  totally  beneath  the  oil,  yet  they  held  to  it  by  a 
small  portion  of  themselves,  and  their  surface  was  easily  enough  distinguishable 
(rom  that  of  the  oil.  These  larger  portions  of  immersed  water,  being  almost 
wholly  etjvironed  with  the  other  Ucjuor,  were  by  it  reduced  into  a  round  titrure, 
whbh  was  commonly  somewhat  elliptical,  but  more  depressed  in  the  Muddle 
than  that  figure  requires.  3ut  all  this  la  to  be  understood  of  those  portions  of 
water,  that  touched  only  the  oil  and  the  air:  for  those  that  touched  each  other 
without  mingting,  and  much  more  those  that  adhered  more  or  less  to  the  sides 
ef  the  glass,  had  their  sarfacca  loo  difieringly  mnd  irregularly  figurad  to  be  here 
attempted  to  he  described. 

Having  put  into  a  slender  pipe  a  little  oil  of  cloves,  and  upon  this  some  oil  of 
turpentine,  that  so  the  water  might  both  above  and  beneath  be  touched  by  hete- 
rogeneous liqu^*,  th«  oil  of  cloves  was  not  mauUestly  tumid  at  the  top,  nor  the 
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lower  surface  o(  the  oil  of  turpentine,  for  the  up|>er  was  concave,  very  convex; 
for  somewhat  convex  it  was  downwards.  And  from  this  it  will  be  easy  to  con- 
clude the  figure  of  ihe  cylindrical  portion  of  water  intercepted  between  these 
two  oils. 

Having  taken  oil  of  aniseeds,  thawed  by  a  gentle  warmth,  and  common  water, 
and  havliu?  y\n  thein  together  In  a  conveniently  shaped  glass,  they  were  suffered 
to  stanrl  in  a  cokl  place  till  the  ;mI  was  coagulated ;  which  done,  it  was  p:irted 
fiuju  the  water,  and  by  tlie  roughness  ol  its  superficies,  showed  that  when  its 
parts  were  no  longer  agitated,  or  whatever  other  agent  or  cause  it  were,  to 
whieh  it  owed  its  fluidity,  then  the  contiguous  water  grew  unable  to  inflect,  or 
otherwise  place  thein  after  the  manner  requisite  to  constitute  a  smooth  surface. 
And  what  happened  to  that  part  of  the  oiVs  surface  tliat  was  touched  by  the 
water,  happened  also  to  lliat  which  was  contiguous  to  the  air  ;  save  tlinl  the  as- 
perity of  the  last  surface  was  (littering  from  the  oilier.  Hut  I  liaveuKea  observed, 
that  the  upper  surface  of  the  oil  of  aniseeds,  when  this  licjuor  conies  to  be  coa- 
gulated by  the  cold  air,  was  far  Iroin  oniootit,  being  variously  asperated  by  many 
flaky  particles,  some  of  which  lay  with  their  broad,  and  others  with  their  edged 
parts  upwards. 

An  inequality  and  ruggedness  of  superficies  I  have  also  observed  in  water,  on 
covering  it  wiili  chemical  oil  of  juniper,  and  exposing  it  in  very  cold  weather; 
though  the  oil  continued  flu:  ],  yet  the  wnter,  being  frozen,  had  no  lono^er  a 
smooth  superficies,  as  when  in  its  liquid  state  it  was  contiguous  to  the  oil.  And 
the  like  inequality,  or  rather  a  greater,  we  observed  in  tiie  suriace  of  water 
frozen,  wliich  had  chemical  oil  of  turpentine  swimming  on  it ;  yet  a  no  less,  if 
not  a  much  greater  roughness,  may  be  often  observed  in  the  surfaces  of 
divers  liquors  that  abound  with  water,  when  those  liquors  being  frozen,  their 
surfaces  have  an  immediate  contact  with  the  air.  I  shall  here  add,  that  having 
purposely  caused  a  strong  and  blood  red  decoction  of  the  soot  of  wood  to  be 
exposed  in  a  !nr^e  glass,  in  a  very  cold  night.  I  was  more  pIcascH  than  surprised, 
to  find  m  the  rijorunig  a  r.ikc  of  ice,  curiously  iigurcd,  being  lull  ol  large  tiak.es, 
shaped  almost  hke  the  broad  blades  of  daggers,  but  neatly  fringed  at  the  edges. 
And  these  figures  seemed  to  be  as  it  were  imbossed,  being  both  to  the  eye  and 
the  touch  raised  above  the  horizontal  plain  or  level  of  the  other  ice. 

This  may  be  observed  in  the  best  sort  of  what  the  chemists  call  regulus  martis 
stellatus,  where  the  figure  of  a  star,  or  a  figure  somewhat  like  that  of  the  decoc- 
tion of  ^oot  lately  mentioned,  will  frequently  appear  embossed  on  the  uppef 
superficies  oi  the  rrgulus  ;  arj(J  such  a  raised  ligure  I  have  on  a  mass  of  reguUis 
ijjade  of  antimony  wuhout  mars.  But  if  to  lliose  two  bodies  copper  be  also 
fikiirully  added,  the  superficies  will  be  often  adorned  with  new  figures  aooocding 
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to  circumstances :  though  the  most  visual  I  took  notice  of  was  that  of  a  net,  that 
seemed  to  cover  the  surface  of  the  compounded  regulus. 

jiccounl  of  Two  Books,        IS2,  p.  806. 
I.  Pabeologia  Chronica ;  a  Chrouologtcal  Account  of  Ancient  Time,  in  three 
parts:  Didactical,  Apodictical,  Chrooical.   By  Robert  Cary,  LL.D.  Devon, 

London,  1 677,  ^<^^- 

The  design  of  this  elaborate  work  seems  to  be,  to  determine  the  just  interval 
of  lime  between  the  gr  eat  epocha  of  tlie  creation  of  tlie  world,  and  that  other  of 
the  destruction  of  Jenisalum  by  lltus  Vespasian,  in  order  to  the  assignment 
of  such  particular  time,  wherein  persons  and  actions  of  old  had  their  existence. 
For  the  performance  of  which,  the  learned  author  divides  this  his  book  into 
three  main  parts. 

In  the  first  lie  treats  not  only  of  his  measure  in  genera!,  which  is  the  year,  and 
its  parts;  but  aUo  of  tlie  Juli.m  ycarni  partiruiar,  by  him  esteemed  the  tittesttor 
his  use.  Having  showed  tlie  use  of  ilns  period,  he  adds  the  method  of  reducing 
the  years  of  other  reckonings  to  the  Julian  year,  and  to  that  of  the  Julian  period: 
as  that  ot  the  Egyptian  or  Nabonassar«ean ;  that  of  the  city  of  Rome ;  the 
Grecian  and  Jewish  year,  &c. 

In  the  second  part,  are  laid  down  the  two  bases  of  Chronography,  viz.  astro- 
nomical observations,  and  IiiFtorica!  tradition  :  of  which  the  formf-r  may  be  con- 
sidered as  ecrtam  and  demonstr.itive  ;  the  latter  mast  be  distmguished  according 
to  the  historians,  as  tliey  are  vvitli  us  more  or  less  cretiiLabie,  or  more  or  less 
consonant  with  others  of  good  credit.  Here  occurs  first,  a  thesaurus  of  astrono- 
mical phenomena,  or  a  table  of  eclipses  and  other  celestial  appearances,  with 
the  time  in  which  they  were  observed,  according  to  the  writings  of  historians  and 
mathematicians.  Next,  creditable  memorials  of  the  succession  of  princes  and 
rulers,  serving  to  direct  the'^c  inquiries,  as  is  that  considerable  astronomical 
canon  deduced  from  iS'.a;;onassar  to  Anic>ninns  Pius,  under  whom  Claud.  Ptolo- 
ni^eus,  (lie  furni>us  Egyptran  mathematician  iiourished. 

Having  thus  in  many  places  of  the  world  searche<l  out  the  originals  of  govern- 
ment, by  following  the  line  of  their  successions  ordine  retrogrado ;  he  passes  in 
the  last  place  to  survey  the  reckonings  of  the  Holy  Land,  the  Jews  and  Hebrews 
of  old  time,  according  to  those  ancient  records,  the  h«ly  scriptures;  that  so  if 
he  can  obtain  this  end  of  his  labours,  which  is,  to  see  a  good  agreement  between 
these  several  linci;,  vi:/  of  the  Gentile  drau'^ht,  and  of'  the  Jewish  prntractionj 
men  may  sit  dowu  wcii  cunleut  Liiercwith,  as  ixaviiig  uiasLercd  a  uiaXLcr  of  no- 
imall  importance. 
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The  thiid  and  last  fiart,  which  is  canonical,  as  the  first  has  beeo  didactical,  and 
the  second  apodictical,  'is  drawn  much  after  the  pattern  of  Helviciis  the  Ger* 
man  chronologer,  as  is  owned  by  the  author  himself,  which  is  one  of  the  most 
comprdiensive  and  best  forms  that  is  extant. 

II.  A  Touchstone  for  Gold  and  Silver  Wares,  or  a  Manual  for  Goldsmiths,  • 
and  all  other  Persons,  whether  Buyers,  Sellers,  or  Wearer?  of  any  Manner  of 
Goldsmith's  work,  &c.   By  W.  B.  ot  Xxindou,  Goldsmith,  in  Qvo« 
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Some  Agre9lk  Observations  and  jidveftitemeniSf  from  Dr,  John  Beale,  eommwu' 
cated  to  the  Editor,        1S3,  p.  816.    Fol,  XIL 

These  observations  are  of  no  use  now. 

Observations  on  Anmalc-.da  seen  in  RaWy  WeU,  SeOy  and  Snow-water\  as  also 
in  Fepper-water.    By  M,  Leewenhoeck,        133,  p.  821. 

In  the  year  1675,  I  discovered  very  small  living  creatures  in  nun  water,  wluch 
had  stood  but  few  days  In  a  new  earthen  pot,  glazed  bine  within.  This  invited 
ine  to  view  this  water  with  gr^al  attention,  especially  those  little  aiiitiials  appear- 
insT  to  me  ten  Ihuusaad  times  less  than  those  represented  by  M.  iiwammerdam, 
and  by  him  called  water-fleas,  or  water-lie^  which  may  be  pero^ved  in  the  water 
with  the  naked  eye. 

The  first  sort  I  several  times  observed  to  consist  of  5,  6,  7>  or  B  clear  glo- 
bules, without  being  able  to  discern  any  film  that  held  thera  together,  or  con- 
tained them.  When  these  animalcula  or  living  atoms,  mnv'-d,  they  put  forth 
two  little  horns,  continually  moving.  The  space  between  tiu-se  two  horns  was 
fiat,  though  the  i^t  <d  the  body  was  roundish,  sharpening  a  little  towards  the 
end,  where  they  had  a  tail,  near  four  times  the  length  of  the  whole  body,  of 
the  thidtnesa,  my  roicroacope,  of  a  spider's  web;  at  the  end  of  which  appeared 
a  globule  of  the  size  of  one  of  those  which  made  up  the  body.  These  little 
creatures,  if  they  chanced  to  light  on  the  least  filament  or  string,  or  other  such 
particle,  were  entangled  therein,  extending  the'r  hody  in  a  long  round,  and  en- 
deavouring to  disentangle  their  tail.  Tliis  inoiioii  of  extension  and  contraction 
continued  a  while;  and  I  have  seen  several  hundreds  of  these  poor  little  crea- 
tures, within  tlie  space  of  a  grain  of  gross  sand,  lie  f^sl  clustered  together  in  a 
few  filaments. 


I  al9t> discovered  a  second  sort,  of  an  oval  figure;  and  I  tmapfined  their  heAd 
to  stand  on  tho  sharp  end.  These  were  a  little  largrr  than  ihctbrTner.  The 
inferior  part  of  their  body  is  flat,  furnished  with  several  extremely  thlu  feet, 
which  moved  very  nimbly.  The  upper  part  of  the  body  wa»  round,  and  bad 
^hm  8,  10,  or  12  globdes,  where  they  were  very  clear.  These  little  animals 
lometimes  changed  their  figore  into  a  perfect  round,  espf^ally  when  they  came 
to  lie  on  any  dry  place.  Their  body  was  also  very  flexible;  for  as  soon  as  ibey 
struck  agaitist  any  the  sm^il'est  fibre  or  string:,  their  body  was  bent  in,  which 
bpndincr  presetitly  also  jcrXed  out  again.  Wht  n  I  ]m\  .-inv  of  them  on  a  dry 
p!;ice,  I  observed  thaf,  changing  themselves  into  a  round,  their  bt^ly  was  raised 
pyramidal-wifse,  with  an  extant  point  in  the  n^iddle ;  and  having  laid  tlws  a  little 
while,  with  a  tmUion  of  their  feet,  the>'  burst  asunder,  and  the  globules  were 
j>re8ently  diffused  and  diwrpated,  so  that  I  could  not  discern  the  least  thing  of 
any  6]ni,  in  which  the  globules  had  doubtless  bren  enclosed  ;  and  at  this  time 
€if  their  bursting  asunder,  1  was  able  to  discover  more  globules  than  when  they 
l^ere  alive. 

1  observed  a  third  sort  of  httle  animals,  that  were  twice  as  long  as  broad,  and 
\o  <ny  eye  yet  eight  times  smaller  th?n  the  first.  Yet  1  thought  I  discerned 
«ltte  feet,  whereby  they  moved  very  briskly,  both  in  a  round  and  straight 
Une. 

There  was  a  fourtli  sort,  which  were  -^o  small  that  I  was  not  able  to  give 
them  any  fifrnre  at  all.  Tbe-^e  were  ;i  thon^Tnd  tinier  smaller  than  the  eye  of  a 
large  louse.  These  exceeded  all  the  f  n  mer  in  celerity.  I  have  often  observed 
them  to  stand  stil)  afl  it  were  on  a  point,  and  then  turn  themselves  about  with 
that  8wiftne!«,  as  we  see  a  top  turn  round,  the  circumference  they  made  being 
no  larger  than  that  of  a  snuil  grain  of  sand,  and  then  extending  themselves 
ttraight  forward,  and  by  and  by  l\nri£r  in  a  bending  posture.  I  discovered  also 
#pvtTal  other  sorts  of  animala;  these  were  generally  made  up  of  such  soft  parts, 
SB  il\e  (ormer^  that  they  burst  asunder  as  soon  as  they  came  to  want  water. 

May  26,  it  rained  hard,  the  rain  growing  less,  I  caused  some  of  that  rain> 
Water,  rnnning  dowti  ftoxa  the  house-top,  to  b6  gathered  in  a  clean  glass,  after 
it  had  been  washed  two  or  three  times  with  the  water.  And  in  this  I  observed 
some  few  very  small  living  creatures,  and  seeing  them,  I  thought  Ihey  might 
Vtave  been  ptoduced  in  the  leadeq  gutters  in  some  water  that  had  remained  there 
before. 

•1  percaeived  in  pure  water,  after  some  days,  more  of  those  animals,  as  also 
boime  that  were  somewhat  larger.  And  1  iroagme,  that  many  thousands  of 
thm  ^ttlfr  creatures  do  not  equal  an  ordinary  grain  of  sand  in  bulk;  and  com-- 
fttifig  tiMD  wilikii  cbee9e>iiaite,  which  may  be  seen  to  move  with  the  naked 
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eye,  I  make  the  proportion  of  one  of  these  small  water-creatures  to  a  cheese- 
mite,  to  be  like  that  of  a  bee  to  a  horse;  for,  the  circumference  of  one  of  these 
little  animals  in  water  is  not  so  large  as  the  thickness  of  a  hair  in  a  cheese-mite. 

In  another  quantity  of  rain-water  exposed  for  some  days  to  the  air,  I  observed 
some  thousands  of  them  in  one  drop  of  water,  which  were  of  the  smallest  sort 
that  I  had  seen  hitherto.  And  in  some  time  after  I  observed ,  besides  the  ani- 
rrials  alrendy  noted,  a  sort  of  creatures  thai  were  t  igiit.  tiiiics  as  large,  ol  alin>  )st 
a  round  figuie;  and  ns  tlidSL  very  small  animalcula  swam  gently  among  each 
other,  roovnig  as  gnais  do  in  the  air,  80  did  these  larger  ones  move  far  more 
swifUy,  tumbling  round  as  it  were,  and  then  making  a  sudden  downfall. 

In  the  water  of  the  river  of  Maese  I  saw  very  small  creatures  of  different 
kinds  and  col(  urs,  and  so  small,  that  I  could  very  hardly  discern  their  figures 
but  the  number  of  them  was  far  less  than  of  those  found  in  rain-water.  In  the 
water  of  a  very  cold  well  in  the  antnmn,  I  discovered  a  great  numher  of  living 
animals  very  small,  that  were  exeeedingly  clear,  and  a  litlle  larger  than  the 
smallest  I  ever  saw.  In  sea  water  I  observed  at  first,  a  litlle  blacki&h  animal, 
looking  as  if  it  had  been  made  up  of  two  globules.  Hiis  creature  had  a  peculiar 
motion,  resembling  the  skipping  of  a  flea  on  white  paper,  so  that  it  might  very 
well  be  called  a  water-ilea ;  but  it  was  far  less  than  the  eye  of  that  little  animal, 
which  Dr.  Swammerdam  calls  the  water«flea.  I  also  discovered  tittle  creatures 
therein  that  were  clear,  of  the  same  size  with  the  former  animal,  but  of  an 
oval  figure,  having  a  serpentine  motion.  1  further  noticed  a  third  sort,  which 
were  very  slow  m  their  motion ;  their  body  was  of  a  mouse  colour,  clear  to- 
wards the  oval  point ;  and  before  the  head  and  behind  the  body  there  stood  out 
a  sharp  little  point  angle^wise.  This  sort  was  a  little  larger.  But  there  was  yet 
a  fourth  sort  somewhat  longer  than  oval.  Yet  of  all  these  sorts  there  were  but 
a  few  of  each.  Some  days  after  viewing  this  water,  I  saw  100  where  before 
I  had  seen  but  one ;  but  these  were  of  another  figure,  and  not  only  less,  but 
they  were  also  very  clear,  and  of  an  oblong  oval  hgure,  only  with  this  differ- 
ence, that  llieir  heads  ended  sharper  ;  and  although  they  were  a  thousand  times 
smaller  than  a  small  gram  of  sand,  yet  when  they  lay  out  of  the  water  in  a  dry 
place,  they  burst  in  pieces,  and  spread  into  three  or  four  very  little  globules, 
and  into  some  aqueous  matter,  without  any  other  parts  appearing  in  them. 

Having  put  about  one-third  of  an  ounce  of  whole  pepper  in  water,  and 
it  having  lain  about  three  weeks  in  the  water,  to  which  I  had  twice  added  some 
snow-water,  the  other  water  being  in  great  part  exhaled  ;  I  discerned  in  it  with 
great  surprise  an  incredible  number  of  little  animals,  of  divers  kinds,  and 
among  the  rest,  some  that  were  three  or  four  tinies  as  long  as  broad ;  but  iheir 
whole  thickness  did  not  much  exceed  that  of  the  hair  of  a  louse.    They  had  a 
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very  pretty  motion,  often  tumbling  about  and  sideways :  and  when  the  water 
was  let  to  run  oflf  from  them,  they  turned  round  kke  a  top ;  at  first  their 
body  changed  into  an  oval,  and  afterwards,  when  the  circubr  motion  ceased, 
they  returned  to  their  former  length.  The  second  sort  of  creatures  discovered 
in  this  water,  were  of  a  perfect  uval  figure,  and  they  had  no  less  pleasing  or 
nimble  amotion  than  the  former;  and  these  were  in  far  greater  numbers.  There 
was  a  thiid  sort,  which  exceeded  the  two  fonner  in  number,  and  these  had  tails 
like  those  I  had  formeilv  observed  in  rain-water.  The  fourth  sort,  which 
moved  through  the  three  former  sorts,  were  incredibly  small,  so  that  1  judged, 
that  if  100  of  them  lay  one  by  another,  they  would  not  equal  the  lengtl)  of  a 
grain  of  coarse  sand ;  and  according  to  this  estimate,  1,000,000  of  them  could 
not  equal  the  dirooiMons  of  a  grain  of  such  coarse  sand.  There  was  disco- 
vemd  a  fifth  sort,  which  had  near  the  thickness  of  the  former,  but  almost  twice 
the  length. 

^^^  snow-water,  which  had  been  about  three  years  in  a  glass  bottle  well 
stopped,  I  ooiild  discover  no  living  creatvires ;  and  having  poured  some  of  it 
into  a  porcelain  tea-cup^  and  put  therein  hah  an  ounce  of  whole  pepper,  after 
some  days  I  obterred  some  animalcula,  and  those  exceedingly  sroall  ones,  whose 
body  seemed  to  bei^wice  as  long  as  broad,  but  they  moved  very  slowly,  and 
often  cifcolarly.  I  observed  also  a  vast  multitude  of  oval-figured  animalcule 
to  the  number  of  6000  or  6000  in  a  single  dropw 

Some  Observations  made  by  Cassini,  concerning  the  Tkvo  Planets  about  Sa* 
turn,  formerly  ducavered  Aim,  as  offears  in  N*  ^2  ^  ikese  Tr«Ms»  N*  1 33^ 
p.  asi. 

One  of  these  two  planets,  which  Is  distant  from  the  centre  of  Saturn  10  dia- 
meters and  a  half  of  his  ring,  makes  its  revolution  about  Saturn  in  SO  days.  It 
was  discovered  at  the  Parisian  Observatory,  anno  1671,  about  the  end  of  Oct. 
and  in  the  beginning  of  Nov.  in  his greatest  occidental  digresuoo,  and  after  many 
cloudy  days  it  ceased  to  appear,  for  a  reason  which  vras  then  unknown,  but  hu 
nnce  been  discovered.  For,  af^r  many  revolutions  of  this  sroall  planet  bad  beea 
observed,  it  was  found  to  have  a  period  of  apparent  augmentation  and  diminu- 
tion, by  which  period  it  becomes  vi  si  We  in  its  greatest  occidental  d^ression, 
and  invisible  in  its  greatest  oriental  elongation. 

Hence  it  seems,  that  one  part  of  its  surface  is  not  so  capable  of  reflecting  to 
us  the  light  of  the  sun  d&  the  other  part  is.  Whence  we  may  conjecture,  that 
theglobeof  this  satellite  has  some  diversity  of  parts,  analagous  to  that  of  the 
earth,  the  one  part  of  whose  surfoce  is  covered  by  the  sea,  which  is  not  so  fit 
la.  reflect  from  aH  parts  the  lig^t  of  the  sun,  as  the  continent  which  makes  up 
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the  other  part;  so  that  this  planet,  by  a  roiatioa  about  iU  axia^  or  by  ati  exposi- 
tiou  of  the  same  hemisphere  to  Saturn,  much  after  tlie  manner  of  the  hem:<. 
sphere  of  the  moon  to  the  earth,  sometimes  turns  to  us  the  part  aoalagous  to 
the  coDtiaent,  Bometimes  that  part  which  answers  to  the  sea* 

Tliis  vidsntude  of  pluses  in  this  planet  im  the  cause  that  it  could  not  hfi 
found,  since  it  was  first  discovered  in  the  year  167I,  till  the  middle  of  Dec, 
1671 ;  after  which  time  it  disappeared,  once  agsiiti,  until  the  hcf^inning  of  Feb. 
1673,  at  which  time,  having  been  observed  i<i  days  successively,  it  aitorded  the 
opportunity  of  determining  the  period  of  its  motion. 

Since  that  time,  as  often  as  Saturn  has  been  distant  enough  from  the  sun  to 
enable  us  to  discern  this  planet,  it  has  always  been  seen  in  all  its  occidental  di* 
gressions  and  in  the  conjunctions  with  Saturn,  which  have  since  happened  with 
a  great  latitude,  as  well  in  the  upper  part  of  its  circle,  as  in  the  lower,  and  it 
could  never  be  seen  in  the  oriental  digressions,  where  it  remains  invisible  in 
every  revolution  of  80  days  for  a  whole  month  togetheiv 

It  begins  then  to  appear  2  or  3  days  before  the  conjunction  in  th^  inferior 
part,  and  to  disnppear  a  or  8  days  after  the  conjunction  in  the  superior  piert. 

The  other  planet,  which  was  discovered  about  the  end  of  the  year  1673,  has 
its  greatest  digression  from  the  centre  of  Saturn  only  one  diameter  and  two- 
thirds  of  his  rin^,  and  the  period  of  its  revolution  about  Saturn  is  4  days  and  a 
half,  but  more  precisely,  4  days,  12  liours,  and  '27  minutes.  Its  latitude  aug- 
ments also  according  as  the  ring  enlarges.  We  have  not  yet  been  able  to  dis- 
tinguish it  in  the  conjunctions,  either  in  the  upper  or  lower  part  of  itji,  drde, 
but  only  in  the  greatest,  as  well  oriental  as  occidental,  digressions.  And  this 
satellite  being  alternately  one  day  towards  its  conjunction  and  the  other  day  to- 
wards the  digression,  it  is  is  ordinarily  seen  only  every  ih  rd  tlay,  and  rarely  ft 
days  together,  when  it  falls  out  that  at  tlie  hour  of  observation  it  is  in  the 
middle  between  the  conjunctiini  and  digression. 

Lastly,  the  apparent  magniuide  ol  tlie*e  plant  td  is  so  little,  that  posterity  will 
have  cause  to  wonder  that  their  discovery,  was  begun  by  a  glass  of  17  feet. 

jin  Account  qf  some  Boohs,    N"  133,  p.  833, 

I«  Pharmacopoeia  CoU^ii  Regalia  ]jond.   A.  l677»  in  A>1« 

II.  Catalogus  Plantarom  Anglise,  et  Insularam  adjacentium,  (n(n  indigents, 

funn  in  agrh  passim  ctdtas  complectens,  &e.  edit,  aecundat  operd;  JohanitfS 

Kaii,  M.  A.  ^Soc.  Regin.    Lend.  1C77,  in  8vo. 

In  this  edition  the  accurate  and  learned  author  presents  tite  curious  wita  a 

conaiderable  number  of  plants  not  contained  in  Uie^rst,  which 'amONnl  to  nbQVik 
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some  of  which  vfojns  (br^gotten  in  ihe  ibrtner  edition,  some  more  newlj  found 
out  by  him*   Besides  many  useful  observations. 

III.  Agm  Chaiinot  j  or,  A  Register  for  the  Air,  &c.   By  Nathan.  Henshaw, 
M.  D.  Fellow  of  the  Royal  Society,   Lond.  1677,  in  l2mo. 

This  tract  Consists  of  5  chapters,  of  which  the  first  treats  of  fermentation  j 
the  second  of  chylification  ;  the  third  of  respiration ;  the  fniu  t!!  of  sanguifica- 
tion j  and  the  filth  of  the  salubrity  of  frequently  ch-ingin«r  the  air;  with  a 
discovery  of  a  new  method  of  doing  it  witliout  removing  hoia  one  place  to  an- 
other by  means  of  an  air-chamber  fitted  to  tiiat  purpose. 

IV.  A  Philosophical  Essay  of  Music.   Lond.  J677,  in  4to. 

Tbis  author's  design  being  to  explain  the  nature  of  music,  he  begins  to  in- 
quire into  the  cause  of  sound;  in  order  to  which,  he  considers  some  of  the 
chief  ph?Bnomena  of  soi^nd.    According  to  him,  sound  may  be  caused  by  the 
trembhn^^  of  solid  bcdic?,  without  the  prefrence  of  gross  air,  and  also  by  the 
restitution  of  gross  air,  when  it  lias  been  divided  with  anv  violence.  Having 
laid  down  this  hypothesis,  and  left  his  reader  to  a|)ply  it  to  the  phaenmnena,  he 
proceeds  to  the  discourse  of  music  itself,  and  makes  it  a  considerable  part  of  lus 
business  to  show,  how  this  action  that  causes  sound  is  performed  by  the  several 
instruments  of  music;  having  taught  his  reader  first,  what  a  tone  is,  and  that 
tlie  tones  useful  in  music  are  those  within  the  scale,  in  which  they  are  placed  as 
they  have  relation  to  each  other.    Secondly,  wherein  cotisists  that  relation  of 
tones,  and  the  nnion  of  mixpd  sounds.    Which  done,  he  explains,  how  tones 
are  produced,  and  wiiat  assistances  are  given  to  the  sound  by  mstrum'^-nts. 
Where  he  teaches,  that  wherever  a  body  stands  on  a  sprmg  that  vibrates  m  e4ual 
terms,  such  a  b«iy  put  into  motion  will  produce  a  lone,  which  will  be  more 
grave  or  acute  according  to  the  velocity  of  the  returns ;  wherefore  strings  viw 
brating  have  a  tone  according  to  the  thickness  and  tension  of  them ;  and  bells 
that  vibrate  by  cross  ovals,  produce  notes  according  to  their  size  or  the  thickness 
of  their  sides. 

But  finduig  it  more  difficult  to  show  how' tones  are  made  by  a  pipe,  where 
tliereare  no  visible  vibrations;  he  considers  the  fraine  of  a  pipe,  and  the  mo- 
tion of  the  air  in  it,  and  thereby  attempts  to  find  the  cause  of  the  tone  of  a 
pipe,  and  the  pulse  that  gives  the  sound,  explaining  how  tones  are  n>ade  iii 
violins,  harpsichords,  and  dulcimers* 

To  this  he  subjoins  an  ingenious  .discourse  on  the  varying  and  breaking  of 
tones,  endeavouring  to  explain  how  it  b  caused,  both  in  strings  and  pipes, 
where  occur  divers  pertinent  observations  conopming  the  motion  of  pendulums, 
the  trumpet  marine,  and  the  triie,  trumpet,  as  also  the  sackbut.  Where  he 
takes  notice  of  the  advice  oi  .Vttruvius  in  his  ardiitecture,  that  in  ihestructaro 
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of  a  theatre  there  should  be  vases  or  hollow  pots  of  several  sieeSi  to  aiwwef  all 
the  notes  of  music,  placed  on  the  stage  in  such  manner  that  the  voice  of  those 
who  sang  on  the  stage  might  be  augmented  by  tlieir  ringing ;  Vltruvius  men- 
tioning: di^'ers  ancient  theatres,  where  there  were  some  of  brass,  some  of  earth. 

Aiu-r  this,  lie  descends  to  ihe  consideration  of  the  nature  of  keys  in  music, 
and  oi  a  single  tune.   Next  he  treats  of  sdiisms  and  the  scale  of  music 

Having  di«|^tched  that  work,  he  proceeds  to  music  tltat  consists  of  several 
parts  in  concert,  which  is  made  up  of  harmony,  formality,  and  conformity. 
Of  which,  harmony  is  the  grateful  sound  produced  by  the  joining  of  several 
tones  in  chord  to  each  other ;  formality  requires  that  ttie  succeeding  notes  be 
agreeable  to  the  tortoer  ;  and  conformity,  that  each  part  liave  the  like  teiuknc/ 
to  the  succeeding  notes.  Lastly,  he  speaks  of  time,  or  the  measures  of  music; 
the  due  observance  of  which  is  grateful,  for  the  same  reason  given  for  the  for. 
mality  of  a  single  tune,  because  the  subteqi^t  strokes  are  measured  by  the 
memory  of  the  former,  and  if  they  comprehend  them,  or  are  comprehended  by 
them,  it  is  alike  pleasant ;  the  mind  cannot  choose  hut  compare  one  with  the 
other,  and  observe  when  tlie  strokes  are  coiocideat  with  the  memory  of  the 
former. 


On  the  Drembling  <if  Confmant  Strings,  a  new  Muskal  Ducwery*    &f  Dr* 

ffallis.    N°  J  34,  p.  839. 

Sir.— I  have  thought  fit  to  notice  a  discovery  that  has  been  made  here,  about 

three  years  since,  or  more,  wliich  I  suppose  may  not  be  unacceptable  to  those 
of  the  Royal  Society,  who  are  musical  and  malhematical.  It  is  this,  whereas 
it  has  been  long  since  observed,  that  if  a  viol  or  lute  string  be  toucljed  with  the 
bow  or  hand,  another  string  on  the  same  or  another  instrument  not  far  from 
it,  if  an  unison  to  it  or  aa  octave,  or  the  like,  witf  at  the  same  time  tremble  of 
its  own  accord.  The  cause  of  it  having  been  formerly  discussed  by  divers,  I  do 
not  now  inquire  into.  But  add  this  to  the  former  ohservation,  th.it  not  the 
whole  of  that  other  string  trembles,  but  the  several  parts  severally,  according 
as  they  are  unisons  to  the  whole,  or  the  parts  of  thai  blring  which  is  so  struck. 
For  instance,  supposing  AC  (fig.  7>pl*»)  to  be  an  upper  octave  to  «y,  and 
therefore  an  unison  to  each  half  of  it,  stopped  at  J3 ;  now  iX,  while  ny  is  open, 
A  C  be  struck :  the  two  halves  of  this  other,  that  is,  «(3  and  |3y,  will  both 
tremble,  but  not  tlie  middle  point  at  ^.  Which  will  easily  be  observed,  if  a 
little  hit  of  paper  be  lii4;htly  wrappt:d  about  the  string  a,y,  and  removed  succes- 
sively from  one  end  of  the  string  to  tiie  other.  In  like  manner  if  A  D  (tig.  0) 
be  an  upper  twelfth  to  «#,  and  comequenily  an  witfcm  to  its  three  parta  eqnaUy 
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divided  in  ^  y*  Now  if,  «J  being  open,  A  D  be  ttrock,  its  three  parts,  |3y, 
fit  will  severally  tremble,  but  not  the  points  p,  y ;  which  may  be  observed  in 
Jike  manner  as  the  former.  In  like  manner,  if  A  E  (Hg.  g)  be  a  double  octave 
to#»;  lh<»  four  quarters  of  this  will  tremble,  when  that  is  struck,  but  not  the 
points  p,  y,  S.  So  if  A  G  be  a  fifth  to  an,  (fig.  lO) ;  and  consequently  each  half 
of  that  stopped  in  D,  an  uniaon  to  each  third  part  of  this  stopped  in  yt,  while 
that  is  struck,  each  part  of  this  will  tremble  severally,  but  not  the  points  y,  r ; 
and  while  this  is  struck,  each  o(  that  will  tremble,  but  not  the  point  D.  The 
like  will  hold  in  less  concords,  but  the  less  remarkably  as  the  number  of  divisions 
increases. 

This  was  first  of  all,  that  I  know  of,  discovered  hy  Mr.  William  Noble,  a 
Master  of  Arts  of  Merton  College,  and  by  him  showed  to  sunie  of  our  musicians 
about  three  years  since ;  and  after  him  by  Mr.  Thomas  Pigot,  a  Bachelor  of 
Arts,  and  Fdlow  of  Wadham  College;  who  giving  notice  of  it  to  some  others, 
found  that,  unknown  to  him,  the  same  had  been  formerly  noticed  by  Mr. 
Noble,  and  upon  notice  from  him,  by  others ;  and  it  is  now  commonly  known 
to  our  musicians  here.  I  add  this  further,  which  I  took  notice  of  on  occasion 
of  makmg  trial  of  the  other,  that  the  same  string  as  ay,  being  struck  in  the 
midst  at  eadi  part  bmng  unison  to  the  other,  will  give  no  clear  sound  at  all, 
but  very  confused.  And  not  only  so,  which  others  also  have  observed,  that  a 
sfiring  does  not  sound  dear  if  struck  in  the  middle,  but  also,  if  be  struck  at 
P  or  y,  wficrc  one  part  is  an  octave  to  the  other ;  and  in  like  manner,  if  «  c  be 
struck  at  p  or  (T ;  the  one  part  being  a  double  octave  to  the  other.  And  so  if  «^ 
be  struck  in  y  or  i,  (fig.  j  i )  the  one  part  being  a  fifth  to  the  other,  and  so  in 
other  like  consonant  divisiODS;  but  still  the  less  remarkable  as  the  number  of 
divinons  increases.  This  and  the  former  I  judge  to  depend  upon  one  and  the 
same  cause,  viz.  the  conteroporaiy  vibrations  of  the  several  unison  parts,  which 
make  the  one  tremble  at  the  motion  of  the  other ;  but  when  struck  at  the  res- 
pective points  of  divisions,  the  sound  is  inccmgnious,  by  reason  that  the  point 
is  disturbed  whicii  siiould  be  at  rest. 

A  iute  or  viol-string  will  thus  answer,  not  only  to  a  consonant  string  on  the 
tame  or  •  neighbonrlng  lute  or  vkA,  but  to  a  consonant  note  in  wind-instru* 
Dcnts,  which  w»s  particularly  tried  on  a  viol,  answering  to  the  consonant  notes 
on  a  chamber>organ,  very  remarkably,  but  not  so  remarkably  to  the  wire-strings 
of  a  harpsichord.  Which,  whether  it  were  because  of  the  different  texture  in 
metal-strings  from  that  of  gut-strings,  or,  which  1  rather  think,  becju>e  the 
metai-strtngs,  though  they  give  to  the  air  as  smart  a  stroke,  yet  not  so  diffusive 
as  the  other,  I  list  not  to  dapute.  ^But  wind-instruments  give  to  the  air  as 
CMnmniiGative  a  concussion,  if  not  oiore>  than  that  of  gut-strings.  And  we. 
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feel  the  wainscot  eeats  on  which  we  sit  or  lean  to  tremble  constantly  at  certain 
notes  on  the  organ  or  other  wind  in»trumente ;  as  well  as  at  the  same  notes  on 
a  bass>viol.  I  liave  heard  also  of  a  thin  fine  Venice  glass  cracked  with  the 
strong  and  lasting  sound  of  a  trumpet  or  cornet,  near  it,  sounding  an  unison  or 
'  a  consonant  note  to  that  of  the  tone  or  ting  of  Uie  glnfis.  An  J  I  do  not  judge 
tiie  tiling  very  unUl^clyf  though  I  have  not  liad  the  opportunity  ot  making  the 
trial. 

Improvement  of  the  Bonoman  Stone  tkining  in  the  tktrk* 

Signer  Malpighi,  in  a  letter  of  his  to  the  editor,  of  the  Qth  of  M  irch, 

tnVes  notice,  that  ont  Signor  Zagonius  had  a  way  of  making  out  of  the 
Bononian  stone  calcined,  statues  and  pictures  variously  sliining  in  the  dark. 
But  he  adds,  that  unfortunately  that  person  lately  died,  without  dtscoveriiig  to 
any  one  his  method  of  preparing  the  aaid  stone.* 

An  Extract  of  a  Letter  written  /rem  Aberdamt  Feb.  17,  167; ,  by  Mr.  George 
Garden.  Concemit^  a  Man  of  a  strange  Imitating  Nature,  at  aha  of  several 
human  Calcali  of  an  unusual  Size,       134,  p.  842. 

I  remember  when  Mr.  Scougatt  and  I  were  with  you  last  summer,  we  had 

occasion  to  speak  of  a  man  in  this  country  very  remarkable  for  sometl/ing  pecu- 
liar in  his  temper,  that  inclines  him  to  imitate  unawares  all  the  gestures  and 
motions  of  those  with  whom  he  a>averses.  We  then  had  never  seen  hitn  our- 
selves. Since  our  return  we  were  together  at  Strachbogie  where  he  dwells^  and 
notwithsUnding  all  we  had  heard  of  him  before,  were  somewhat  surprised  with 
the  oddness  of  thi&  dotterel  quality.  This  person,  named  Donald  Monro,  being 
alittle  old  and  a  very  plain  man,  of  a  thin  slender  body,  has  been  subject  to  this 
infirmity,  as  he  told  us,  from  his  very  infancy.  He  is  very  loath  to  have  it  oh 
served.  an«i  therelore  casts  down  his  eyes  when  he  vvallcs  in  tlie  streets,  and 
turns  them  aside  when  he  is  in  company.  We  iiad  made  several  trials  before  he 
perceived  our  design ;  and  afterward  had  much  to  do  to  make  him  stay.  We 
caressed  him  as  much  as  we  could,  and  had  then  the  oppqrtunity  to  observe, 
that  he  imitated  not  only  the  scratching  of  the  head,  but  also  the  wringing  of 
the  hands,  w  iping  of  the  no5e,  stretching  forth  of  the  arms,  8cc.  And  we 
needed  not  strain  compliment  to  persuade  him  to  be  covered  ;  for  he  sri!l  put 
otf  and  on  as  he  sav*  us  do,  and  all  this  with  so  much  exactness,  and  yet  with 
such  a  natural  and  unaffected  air  that  we  could  not  so  much  as  suspect  he  did  it 

•  It  has  ty,-pn  already  iBentkned  in  a  note  at  p.  ^50,  volame  i.  of  this  Abridgement,  ihst  th* 
sietiwd  q1  prepariag  tlie  BooMiaa  ttooe  foi  shining  in  the  daik,  U  00  longer  a  secret. 
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on  de«gn.  When  we  held  both  his  hands,  and  caused  another  to  make  ruch 
mottcmSj  he  pressed  to  get  free  t  but  when  we  would  have  known  more  parti, 
cularly  how  he  found  himself  affected,  he  could  only  give  tts  this  simple  answer, 
tiiat  it  vexed  his  hcai  t  and  his  brain. 

1  took  occasion  lately  to  visit  a  poor  woman  in  a  neighbouring  parish,  who 
has  been  long  afiUcted  with  4he  gravel,  and  has  passed  four  stones  of  an  unusnal 
sizej  of  which  I  have  one  by  me,  which  though  it  be  not  the  largest  of  the  4, 
is  yet  more  than  5  inches  about  one  way,  and  4  the  other.  They  are  all 
oval ;  the  first  and  a  part  of  the  second  wore  smooth  ;  but  the  other  two  very 
rough  ;  and  the  last  the  largesf,  which  came  away  shout  Christmas  last,  was 
bloody  on  one  side  when  i  saw  it.  This  puts  me  in  iriind  of  that  stone  of  a  pro- 
di^us  size,  which  was  found  last  year  in  a  gentleman's  bladder  in  this  country, 
after  his  decease,  weighing  32  ounces. 

jif.  Leewenhoeek**  manner  of  observing  fhe  Animalcula  in  divers  Sorts  of  Water, 

N'  134,  p.  844. 

I  thus  order  my  division  of  the  water,  and  the  enumeration  of  the  arttmalcula: 
I  suppose  that  a  drop  of  water  equals  a  pea  in  bulk  ;  and  I  take  a  little  quantity 
of  water  of  a  foand  figure,  as  large  as  a  millet- gram  ;  this  I  reckon  to  be  the 
V,  pert  of  a  pea:  for  when  the  axis  of  a  mUlet>seed  makes  I,  that  of  a  pea 
makes  44.:  uhciu  e  it  follows,  that  the  grain  of  a  millet  is  at  least  the  part 
of  a  pea,  according  to  the  received  rules  of  mathematicians.*  This  small 
*]uantity  of  water  I  gather  up  into  a  very  slender  glaSS-pip^  dividing  by  this 
means  that  little  water  into  29  or  30  parts,  of  which  I  observe  one  part  after 
another,  and  show  the  same  to  others. 

Other  spectatofSf  as  wdl  as  myself,  judged  that  in  ^  part  of  the  water, 
equalling  the  bulk  of  a  millet-seed,  he  saw  more  than  1000  living  animals :  but 
Ihejr  wondered  mudi  more,  when  I  said  I  saw  it  in  two  or  three  kinds  of  much 
smaller  animals  be^itdes,  which  did  not  appear  to  them,  because  I  saw  them  by 
another  microscope,  which  I  still  reserve  to  myself  alone.  Hence  it  is  manifest, 
that  if  m  the  ^  part  of  one  millet-seed  there  are  seen  lOOO,  there  may  be  seen 
30,000  in  one  such  whole  seed,  and  consequently  in  a  drop  of  water,  which  is 
91  times  larger,  than  such  a  seed,  there  may  be  seen  2,730,000.  For,  4^  x  44; 
X  4^  s  9J4. }  and  91  X  80,000  s  2,730,000. 

Otherwise,  I  compare  the  quantity  of  the  water  to  the  bulk  of  a  grain  of  sand  j 
in  which  quantity  of  water  1  doubt  not  at  all  that  I  see  more  than  lOOO  ani- 
malcula.  Now  if  the  axis  of  a  grain  of  band  be  1,  the  axis  of  a  <iroj^  of  water 


*  Tbst  k,  bgr  sobag  tfa»  dBanieUn. 
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IS  at  Imt  10,  and  consequently  a  drop  is  lOOO  times  larger  than  that  sand, 
and  therefore  l»000|000  living  creatures  in  one  drop  of  water.  In  which  com- 
jputation  I  rather  lessen  than  heighten  the  number. 

These,  Sir.  I  thought  good  to  add  to  ihe  observations  I  have  made,  and 
showed  to  olliers,  with  thi-  applause  of  fhe  bthoHera.  The  rest,  and  the  make 
of  my  microscopes  I  canno*  yet  coiiiiirjiiic:ite.  After  I  had  sent  away  roy  for- 
mer letter,  I  gave  not  over  obberving  the  aniroaicula  ia  water  ;  examining  also 
distilled  and  boiled  waters.  Last  winter,  when  the  severe  oold  had  killed  the 
little  creatures,  obterrlng  the  water  thawed  by  the  warmth  of  the  room  in 
which  it  had  slood  for  a  whole  day  with  a  fire  in  it,  I  found  after  24  hours  were 
elapsed,  and  another  time  after  17  hours  H'ere  passed,  that  some  living  animals 
appeared  again  in  that  water* 

(^limiation  <^  the  Horiuhn  and  Rural  jiduertisments.   By  I>r,  Joitn  Beak. 

N*  194,  p.  846. 
Omitted,  for  the  same  reason  as  belbra. 

jIn  Arconvl  of  Observations  made  for  several  Years  togetfierf  concerning  three 
New  StarSf  one  in  the  fykak'«  Neck,  the  other  two  near  the  Head  and  Breast 
of  the  Swan, .  By  M»  Hevelbu,  N*  134,  p.  893.  Tivnslatedjrom  the  Latin. 
It  ti  well  known  that  the  new  star  in  the  neck  of  the  Whale  has  been  conti- 
nually observed,  from  the  year  1 03  8  to  the  year  J  562,  and  in  the  same  place 
in  the  heavens ;  but  not  always  of  the  same  magnitude,  nor  shining  with  the 
same  lustre;  but  in  some  years  disappearing,  and  again  shining  out,  sometimes 
sooner,  sometimes  later,  without  observing  any  certam  periods  of  time :  si 
fully  appears  in  the  short  history  of  that  wonderful  star,  published  in  )$52,  with 
my  account  of  Mercaty  seen  In  the  sun,  p.  164.  But  in  the  subsequent  yean, 
espedally  from  1 665  to  the  present  time,  that  star  has  not  been  m  diligently 
explored.  And  therefore^  for  continuing  that  short  history,  I  have  added  tlus 
following  table,  exhibiting  the  ap[»earance8  and  returns  of  that  star  :  by  which 
it  may  be  known  ;it  once,  its  beginning  and  ending,  how  it  has  increased  and 
decreased^  when  it  disappeared,  and  when  it  shone  out  again.  You  wU  there 
see  that  the  said  new  star  in  Collo  Ceti  appeared  in  every  year,  till  Oct.  1673, 
though  as  it  were  wish  a  different  phase ;  but  that  after  that  it  never  appeared 
again  for  an  interval  of  4  year^  viz.  from  about  Oct.  1679,  to  Dec.  1676,  as  I 
may  ray  that  I  sought  for  it  with  watdiful  eyea,  every  tine  that  I  made  obaerva* 
fions  in  clear  nights. 
TlM4^efore,  by  how  much  the  less  it  has  been  observed  by  the  ancients^  tiist 
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(he  fixed  stars  have  suftcred  euch  wondeiful  changes^  and  that  oonttnually  for 

the  space  of  so  many  j  ears;  again  for  so  many  years  hid,  that  these  could  never 
have  been  diecovered  vvitli-n-it  a  telescopp  ;  so  tnnrh  the  more  ought  thry  to  be 
noted;  that  we  may  excite  posterity,  by  the  se<la;aus  waicliing  of  sucli  phaeno 
mens,  to  search  more  and  more  in  the  great  works  of  creation.    It  is  true 
several  new  stars  iiave  been  observed  by  our  predecessors;  but  none  of  thU 
kind  that  f  remember,  except  those  two  which  have  appeared  in  our  own  ages, 
vh.  that  in  the  breast  of  the  Svi-an,  discovered  by  Kepler,  I  tliink  in  the  year 
1601,  and  that  other  under  the  head  of  the  Swan  which  appeared  in  1672.  Of 
these,  wh-dt  in  like  manner  I  have  of  late  years  obscrM id,  will  fully  appear  by 
the  ibliowing  ephemeris;  viz.  that  the  star  in  the  breast  of  the  Swan,  whirU 
from  about  the  year  1662  certainly  disappeared,  was  seen  to  appear  again  iii 
clear  nights  in  lQ65;  so  that  the  following  year  1666,  it  could  be  observed 
again  with  the  sextant  as  a  very  minute  star;  and  from  that  time  gradually  in- 
creasing, but  without  arriving  at  its  former  magnitude,  being  of  the  third  order, 
or  its  former  splendor,  as  it  appeared  in  the  years  1657,  l658,  and  1659:  and 
now  while  I  at  present  write  it  only  shines  as  a  star  of  the  6th  magnitude.  And 
that  otner  below  the  head  of  the  Swan,  winch  1  fist  &aw  in  the  summer  of  the 
year  167O,  came  to  appear  as  a  star  of  the  third  magnitude  in  the  months  of 
October  and  November,  after  which  it  sensibly  decreased  in  lustre  and  magni- 
tude, till  it  vanished;  yet  it  returned  again  the  following  year  1<>71,  in  the 
month  of  April,  and  was  visible  all  the  summer,  although  with  a  different 
phase,  and  so  decreased  till  the  month  of  March  1672,  when  it  could  no  longer 
be  seen,  though  I  have  often  with  diligence  looked  for  it.    From  whence 
astronomers  will  clearly  perceive  what  has  occurred  witii  regard  to  those  new 
stars  for  the  12  years  elapsed;  but  as  to  what  may  happen  hereafter,  that  must 
be  learned  from  the  observations  of  future  years. 
Damme,  Jan.  2,  N.S*  l(f77« 

The  Ephemeris  of  ike  New  Stars, 

An.  1665,  Nov.  28.— The  new  star  in  the  Swan's  breast,  which  for  some 
time,  from  idtii,  was  tjuae  hid,  seemed  in  a  clear  &ky  as  it  were  reviving. 

An.  1666,  Sq)t,  21.— The  new  star  in  GoUo  Ceti  no  where  appeared;  but 
that  in  the  Swan*s  breast  appeared  to  the  naked  eye,  even  while  the  moon 
shone. 

Sept.  24.— The  new  star  before  the  Swan*s  breast  was  less  than  the  three  pre. 
eeding  in  the  neck,  and  hardly  seemed  of  the  sixth  magnitude. 
An,  1667,  Jan.  7.-^Tlie  new  star  in  the  Whale*s  neck  did  not  yet  appear, 
iao.  13.— Neither  does  u  yet  appear. 

▼OL.  II.  %  D 
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Feb.  2, — It  first  appeared  very  bright,  being  equal  to  that  ia  the  mouth  of 
the  Whale,  or  to  that  in  Nodo  Lini. 
Feb.  7. — It  was  still  equal  to  that  in  the  Whale's  mouth. 
Feb.  JO. — It  appeared  extremely  bright. 

Feb.  27.— It  yet  appenrei!  very  bright,  even  where  the  moon  shoBe;  and  was 

larger  than  that  in  tlie  Whale's  mouth. 

March  13.— It  still  appeared  ver^  brigiit,  and  nearly  ot  the  same  magnitude. 

An.  1(568,  Oct.  26.—Tbe  new  star  in  Collo  Cetifi^t  appeared,  but  only  like 
a  very  minute  star. 

Nov.  7. — It  was  almost  equal  to  the  middle  star  in  the  Whalers  mouth. 

j«Jov.  16. — Tt  was  nearly  eqna!  to  thnt  in  the  mouth. 

An.  jOtig,  Jan.  28. — it  was  le?5  llian  that  in  the  mouth. 

Sept.  26. — ^It  appeared  ouly  like  a  star  ot  the  sixtli  magnitude. 

Oct.  16.— It  was  greater  and  brighter  than  that  in  the  month. 

Oct.  24,— It  was  equal  to  the  bright  star  in  the  jaw. 

Nov.  19. — ^It  was  greater  than  that  in  the  mouth,  bnC  less  than  that  in  the 
jaw. 

An.  1670,  Aug.  '27. — It  shone  exceedingly  bright,  being  nearly  equal  to  the 
stars  of  the  second  magnitude,  and  to  that  in  the  jaw. 

Sept.  3. — ^It  still  shone  very  bright;  and  the  other  in  the  breast  of  the  Swan 
seemed  to  increase. 

Sept.  6. — It  was  still  equal  to  that  in  the  jaw.  But  the  other  under  the  head 
of  the  Swan  appeared  evidently  to  decrease;  so  that  it  permed  to  me  h.irdly 
greater  than  the  superior  of  the  two  unformed  stars  preceding-  the  Swan's  head, 
thst  is  of  the  fifth  magnitude.  But  that  in  the  breast  ot  the  Swan  appeared  yet 
a  little  to  increase. 

Oct.  l3.~'The  new  star  under  the  Swan's  head  scarcely  at  all  appeared,  as 
also  the  head  of  the  Swan,  while  the  new  star  in  the  breast  appeared  pretty 

bright. 

Oct.  lA. — ^Thenew  star  under  the  Swan's  head  was  very  faint,  and  scarcely 

at  all  to  be  seen. 

Dec  5. — ^^I'he  new  star  in  Colb  Ceti  is  still  decreased,  so  aa  hardly  to 
a  star  of  the  sixth  magnitude. 

An.  1671,  April  29.— The  new  star  under  the  Swan's  head,  seen  again  of 
the  third  magnitude,  exceeded  that  in  the  Sw  an's  beak,  and  almost  equalled 
that  in  the  lower  wing:  but  rather  less  than  that  in  the  breast,  except  that  lis 
hght  was  more  duIL  But  the  other,  in  the  breast,  appeared  yet  hardly  larger 
than  in  the  year  past;  so  that  tt  equalled  only  a  star  of  the  sixth  magnitude. 

May  I7.^1t  seemed  rather  less  than  that  in  the  beak,  and'  that  in  the 
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shoulder  of  the  Eagle,  as  also  duller  in  its  light;  but  greater  than  that  in  the 
point  of  Sagitta,  and  almost  ^ual  to  the  following  star  in  the  neck  of  ihe 
Harp. 

May  25.'— It  seemed  less  than  on  the  29th  of  Aprils  wiien  iL  was  hrst  seen- 
so  that  it  seems  decreasing.  It  is  less  than  that  in  the  Swan's  beak,  or  that  in 
the  bend  of  the  southern  wing,  also  less  than  those  in  the  neck  of  the  Harp 
and  the  Eagle's  shoulder  j  hardly  appearing  larger  indeed  than  the  less  of  the 

two  in  the  Swan's  foot,  and  that  in  the  Euglc's  breast. 

June  26. — It  appeared  less  than  that  in  the  Swan's  neck:  so  that  it  decreases 
remarkably.  But  that  other  before  the  Swan  s  breast,  seemed  ratlier  larger  than 
last  year* 

July  8.— The  same  new  star  under  the  Swan's  head  was  rather  less  than  that 
in  the  neck. 

July  ]  8.-^It  now  hardlyeqjuals  the  stars  of  the  fifth  magnitude. 

August  2.— It  hardly  now  appeared  of  the  sixth  magnitude,  being  less  than 
all  the  other  stars  about  the  neck  and  head  of  the  Swan,  and  only  twinkling 
now  and  then. 

Aug.  6,  7,  12,  14,  15,  16,  17,  — ^It  decreased  more  and  more,  &o  as  to 
be  flcaroeiy  perceived  these  days,  till  on  the  last  it  was  quite  invisible.  But  that 
other  in  the  neck  of  the  Whale  was  equal  to  the  sUr  in  the  cheek,  or  even 
larger. 

Sept.  1 1,  12. — The  former  was  no  longer  to  be  seen;  but  that  in  the  neck 
of  the  Whale  was  equal  to  that  in  the  mouth,  viz.  of  the  foarth  magnitude. 

Oct.  30. — The  new  star  in  the  Whale's  neck  scarcely  appeared  of  the  sixth 
magnitude. 

Nov.  3.— The  same  star  no  longer  appeared. 

An.  1672,  March  39.— The  new  star  under  the  Swan's  head  appeared, 
though  hardly  equal  to  the  axth  magnitude.   But  .that  other  in  the  breast 

seemed  rather  increasing. 

August  g. — The  new  star  in  the  neck,  of  tiie  Whale  shone  with  hril'lant  rays 
being  greater  tiian  that  in  the  mouth,  though  less  than  that  in  tlie  jaw.  But 
that  under  the  Swan's  head  shone  no  more  this  year. 

Sept.  ly^That  in  the  Whale's  neck  was  less  than  that  in  the  cheek,  being 
less  than  the  fourth,  or  even  the  fi&h  magnitude. 

25^ — It  is  now  scarcely  of  the  uxth  n^gnitude. 

Oct.  9. — It  no  longer  appeared;  and  so  it  continued  invisible  all  the  time  to 
Dec.  23,  1676,  though  I  looked  for  it  very  attentively,  whenever  I  made  ob< 
servations  in  a  clear  night. 
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An.  1675,  July  1/1^ — Tlie  new  star  in  the  Swan's  breast  shines  again  at 
nights,  but  only  as  a  star  of  the  sixth  magnitude. 

An.  1676,  D^c.  10. — T  well  remember  that  I  could  not  see  tfie  new 
star  in  Collo  Get),  though  I  observed  many  small  stars  in  the  same  pari  of 

the  heavens. 

Dec.  23. — The  sky  being  very  clear,  we  saw  very  plainly  the  new  star  in 
the  neck  of  the  whale.  It  shone  with  such  brightness  and  was  so  larg^  that 
it  not  only  equalled,  but  even  exceeded  that  in  the  Whale's  |aw. 

Dec.  31. — It  was  again  observed'larger  than  that  in  the  jaw,  that  is,  of  the 

second  lungnitude. 

An,  1677. — Jan.  1.  It  again  shone  out  very  brightly,  rather  larger  than 
the  star  in  the  jaw,  than  tiut  in  the  extremity  of  the  wing  of  Pegasus  and 
Marcab,  in  colour  and  light  not  unhke  to  the  jaw.  Yet  I  remember  to  have 
formerly  observed,  when  it  was  of  the  second  magnitude,  that  it  was  rather 
whiter  and  brigtiter.  ... 

^■In  ^'Iccount  of  two  Booh.  134,  p.  659. 

I.  Traitc  de  la  Percussion  ou  Choc  des  Corps,  Sec.  par  Monsieur  Mariotte 
de  TAcademie  Royale  des  Sciences.   A  Par.'         in  12^. 

In  this  work  are  treated  the  efiects  resulting  from  the  shock  of  bodies,  both 
elastic  and  non-elastic:  in  which  the  author  confirms  the  reasonings  of  some 

preceding  philosophers,  and  delivers  some  new  ones  of  his  own. 

From  several  reasons  and  experiment?  by  him  ddivered,  he  concludes,  that 
the  greatest  part  of  liurd  bodies,  as  steel,  marble,  glass,  ivory,  ja*iper,  &c.  have 
a  ready  and  strong  springy  power;  and  that  all  the  motions  of  reflecting  bodies 
are  only  made  by  springs.  Whereunto  he  adds,  that  if  it  should  be  supposed 
that  hard  bodies  are  inflexible,  it  would  be  impossible  to  explain  their  motions 
when  their  weights  are  urequal,  and  that  the  phaenomena  do  no  ways  agree  to 
such  an  hypothesi?.  But  taking  it  for  a  mere  hypoihciJis,  what  lie  pretends  to 
have  demonstrated  concerning  tiie  springiness  of  hard  botUes,  he  tells  us,  that 
by  that  means  all  motions  befalluig  those  bodies,  after  they  have  any  way  im- 
pelled one  another,  may  easily  be  accounted  for. 

II.  JohrmnisTrithemii  Steganographta,  vindicata,  reserata,  et  illustrata,  &c. 
Auth.  WoH'gango  Ernei^to  Heide!,  Wormatiensi.    Mogun.  1676,  invito. 

This  Steganograpby,  or  the  art  of  signifying  one  s  mind  to  afjother  by  an 
occult  or  secret  way  of  writing,  having  been  censured  as  supposititious  by  some^ 
and  pernidoiia,  m^;ical,  and  necromantical  by  others;  this  author  undertakes  lo 
vindicate  it  from  those  imputations,  and  lo  give  the  true  key  and  meaning 
thereof* 
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Of  an  u'vusun!  Mtltor.     Bij  Dr.  Il'uliss.     N''  135,  p.  803. 

SiB, — I  know  not  whether  in  your  Transactions  you  have  any  where  taken 
notice  of  that  unusual  meteor,  which  happene«.i  on  Wetinesday,  Sept.  20th, 
16761  about  /  o'clock  at  night,  or  soon  after;  which,  though  it  seemed  very 
low,  was  seen  in  most  parts  of  England  much  at  the  same  time,  and  much  in 
the  same  manner.  I  hear  of  it  from  divers  persons  who  saw  it  in  Oxford 
Northamptonshire,  Gloucestershire,  Worcestershire,  Somersetshire,  Hump, 
shire,  Kent,  Essex,  London,  Sec.  Some  here  call  it  a  draco  volans.  I  have 
sonietitucs  been  lancymg  it  uiighl  be  higher  llmti  they  imagined,  onlv  casting 
a  light  so  low.  And  if  I  had  heard  any  thii»g  Irom  tt  abroad,  shoul  1  liave 
inclined  t<^  think  it  a  comet,  passing  swiftly  by  us,  very  near  the  earth,  even 
through  obr  air.  But  if  it  had  been  so,  it  must  be  a  very  small  one,  otherw  ise 
we  shouU^  have  heard  more  of  it. 

In  the  dusk  of  that  evening,  there  appeared  a  sudden  light,  ecjual  to  that 
of  noon-day;  so  that  the  smallest  pin  or  straw  might  be  seen  lying  on  the 
ground.    And  above  in  tlie  air  was  seen,  at  no  great  distance  as  was  supposed, 
a  long  appearance  as  of  fire;  like  a  long  arm,  with  a  great  knob  at  the  end  of 
it,  shooting  along  very  swiftly;  and,  at  its  disappearing,  seemed  to  break  into 
small  sparks  or  parcels  of  fire,  like  as  rockets  and  such  artificial  iir«.works  in 
the  air  usually  do.   It  was  so  surprinng  and  of  so  short  continuance,  that  it 
was  scarcely  seen  by  any  who  did  not  then  happen  to  be  abroad:  its  duration, 
by  report,  less  than  half  a  minute.    It  sectDS  surprising  that  it  was  seen  in  most 
parts  of  England,  and  at  or  near  the  same  time:  which  argues,  that  either  it 
was  higher  than  the  observers  imagined,  or  else  that  It  had  a  very  swift  motion. 
This  made  me  conjecture  that  it  might  be  some  small  comet,  whose  linea  tra* 
jectoria  passed  very  near  our  earth,  or  upon  it.   That  comet  which  has  now 
8}^)eared,  in  this  and  the  last  month,  confirms  me  in  the  same  opinion  ^  which 
I  conjecture  may  be  the  very  same  which  passed  by  us  in  September  last. 
Wiiich  way  its  uKilion  was  when  near  us,  I  c.uinut  conclude,  so  as  to  satisfy 
myself,    ^or  most  that  saw  it,   beuig  sutUcnly  surprized,  took  little  more 
notice  of  it,  than  that  it  suddenly  appeared  and  was  suddenly  gone,  but  saw  it 
so  little  time  as  scarcely  to  mark  which  way.   My  conjecture  on  the  whole, 
though  perhaps  but  a  conjecture,  has  at  least  so  much  of  probability  in  it,  as 
to  deserve  some  consi.deiatlon:  .ind  m.ny  serve,  if  true,  to  give  us  some  light 
into  the  nature  of  comets;  which  perhaps  will  seldom  have  been  found  to  come 
to  near  us,  as  this  seems  to  have  done. 
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On  four  Sorts  of  factitious  Shining  Substances.  N*  135,  p.  867, 
Two  of  these  four  substances  have  been  already  noticed  in  two  of  the  late 
Transactions,  viz.  131,  .md  N"  ]34;  one  of  them  being  tlie  factitious  pasle 
of  Dr.  Baldu-m,  sh;ning  in  the  dark  like  a  glowing  coal,  after  it  ha.s  been  a 
while  exposed  to  tlie  tljiy  or  candle-iighti  the  other,  the  Bononian  stone  cal- 
dned,  which  tmbtbea  light  from  the  sun-beams,  and  so  renders  it  again  in  the 
dark,  whereas  the  former  needs  no  sun^shining.  To  these  we  shall  now  add 
two  other  sorts.  The  one  is  by  the  Germans  called  phosphorus  smaragdinua, 
Mid  to  be  of  this  nntnre,  that  it  rollect?  its  lig'ht  not  so  much  frotn  the  sun- 
beams, oi  till'  illimunated  air,  as  from  the  fire  itseU;  seeing  Liiat,  ^t  some  of 
it  be  laid  on  a  stiver  or  copper-plate,  under  which  are  put  some  live  coals,  or 
a  lighted  taper,  it  will  presently  shine;  and  if  the  same  matter  be  shipped  into 
letters,  they  may  be  read.*  The  other  is  called  phosphorus  fuigurans,  which  is 
made  both  in  a  liquid  an  1  (!ry  form;  and  not  only  shines  in  the  dark,  and  com- 
municates a  sudden  light  lo  svirh  bodies  as  it  is  rubbed  on,  but  beinj^  induded 
in  a  glass  vessel  well  clused,  it  now  and  tlien  fulgurates,  and  sometimes  rises 
as  it  were  into  waves  of  light,  it  is  further  said,  that  a  litde  portion  of  it 
having  been  kept  two  whole  years,  has  not  yet  lost  its  power  of  shining:  so 
that  it  is  believed,  if  a  considerable  piece  of  it  were  prepared,  it  would  serve 
for  a  perpetual,  or  at  least  a  very  long  lasting  light. 

Observalions  o/  i/ie  iaie  Cometh  made  at  Paris  bifSignor  Cassini,        135,  p.  fi6d. 

Tramlaied  from  the  Latin. 

Mr.  Romer  first  observed  the  new  comet,  April  28,  N.  S.  )677;  and 
having  presently  informed  me  of  it,  at  4*  6*  31' after  midnight,  we  took  its 
altitude  1  a*  22'  10^.  I  judged  it  to  be  in  a  vertical,  declining  about  33"  from  the 

cnst  towards  the  nortJi. — On  the  ^gth  it  was  seen  by  M.  Picard  for  a  moment 
through  the  clouds,  at  3*"  t^'  .31"  after  midnight,  at  an  altitude  of  4°  3g\ 

May  2d  in  the  mornmg,  the  right  ascension  of  the  mid-heaven  by  the 
fixed  stars  being  26;%  the  altitude  of  the  comet  was  4"  5':  the  tlistance  of 
the  vertical  about  42*^  8'  from  the  north  towards  the  east. — ^May  4,  at  3**  30", 
the  comet's  altitude  was  5**  33';  the  distance  of  the  azimuthal  from  the  north 
towards  the  ensi  about  12*  32'. — May  5,  at  3"  32*",  the  comet's  altitude  was 
9"  10^;  the  azimuthal  distance  from  the  north  to  the  east  about  44**  lO'. 

*  Ttw  lulMtaocei  here  eniraieiabed  make  but «  veiy  tmaU  |Mft  iodeed  of  tlie  nomber  of  jn'menl 

bofltrs,  \vh'h:h,  under  certain  circum-tances.  beco.nie  lj:iiinous  in  the  <lail<.  See  Mr.  TLom.i;, 
VVcdgcwooti  s  experiments  on  the  pro^Jucioo  of  iiglu  toea  difiere»»bodi«t  bj  beat  and  altrilion,  iu 
the  83d  volume  of  the  Pbilosophkal  TfaiHaclknu. 
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Aflervard  the  cloudy  tim^  both  morning  and  evening,  prevented  any  further 
obseiVations  of  the  comfet. 

By  these  observations  it  appears  that  the  oomet  at  first  was  in  the  triangle, 
aftemards  near  tlie  head  of  Medusa ;  and  showing  that  it  proceeded  acLording 
to  t!ic  order  of  the  signs  by  a  line  th;it  was  very  near,  and  almost  parallel  to, 
that  which  was  described  the  comet  in  Feb.  1390.  The  magnitude  of  its 
head,  seen  through  the  telescope,  was  almost  equal  to  the  disk  of  Jupiter,  or 
somewhat  leas.  It  did  not  appear  perfectly  round,  bat  of  an  oval  figure,  the 
longer  diameter  bdng  parallel  to  the  horizon ;  which  seemed  to  be  owing  to 
the  horizontal  rerrartion.  Its  coma,  seen  through  the  telescope,  was  broad,  and 
nearly  porabol  cal  i  but  to  tlte  naked  eye  it  seemed  narrow,  and  a  little  inflected 
towards  the  west, 

The  same  Comet  observed  at  Danizic,  by  M.  ffeve/ius,   N**  135,  p.  869,  d;i. 

Translated  from  the  Latin. 

A  comet  has  lately  appeared  which  >vas  first  observed  here  at  Dantzic, 
April  ay*  in  the  morning.  On  the  28th  it  could  not  be  seen  for  the  clouds. 
But  on  the  29th  It  arose,  or  rather  appeared  to  sight,  at  1*  52"*  in  the 

direction  north-east  by  north.  Its  head  was  not  large,  but  yet  bright,  con- 
sisting of  one  shining  nucleus,  like  that  of  the  year  ld65.  It  stretched  out  a 
tail  pretty  luminous,  with  divaricating  rays  turned  upwards,  near  2^  in  length. 
The  line  of  direction  of  the  tail  produced  passed  between  Alamac,  the  Lrlglit 
foot  of  Andromeda,  and  her  girdle,,  bisecting  the  distance  between  these  two 
stars.  It  was  then  above  the  head  of  Aries  in  the  triangle,  between  the  ape.t 
and  the  northern  ?tnr  in  the  ba^e,  viz.  in  5"  of  Taurus,  and  in  ig^of  nortli 
latitude.  At  the  satr^e  (imc  it?  distance  from  tlie  sun,  according  to  longitude, 
was  only  5°,  but  in  Us  own  great  circle  20°.  Since  tiie  comet  was  then  so  near 
the  sun,  it  could  not  show  a  longer  t^l,  though  I  believe  it  had  one  much  longer, 
and  in  a  few  days  it  will  probably  appear  still  shorter. 

April  80,  it  was  found  in  g'^  o(  Taurus,  and  18**  north  latitude,  and  nearly 
as  far  from  the  sun,  being  in  12°  of  Taurus,  It  spread  its  tail  again  2*  or  more 
to  the  northern  Star  in  the  base  of  the  triangle,  which  star  could  plainly  be  seen 
with  good  tubes  at  the  end  of  the  tail. — May  1,  at  2**  in  th.-  morninir,  it 
was  found  in  li''of  Taurus,  with  18"  north  latitude,  nearly  in  conjunction  u  tli 
the  sun,  from  whidi  it  was  distant  as  many  degrees.  Its  tail  wasjct  prttty 
bright,  but  a  little  shorter,  though  broader,  which  it  stretched  out  to  the  bright 
foot  of  Andromeda.  From  April  29,  when  I  first  saw  it,  to  this  flay  May  1, 
it  passed  over  nearly  5^  30'  in  its  own  direction. 

iU  lar  as  I  cm  collect  from  these  observations  it  moves  dueclly  towards  th«^ 
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left  foot  of  Perseus,  above  Taurus,  to  the  feet  of  Gemini,  if  it  so  long  con* 
tinue.  The  descending  node  may  be  about  of  Gemini,  by  conjecture* 
where  it  will  pass  the  ecliptic  to  the  southward,  with  an  inclination  of  its  orbit 
of  near  27  . 

May  "2,  in  ihe  evening,  at  B^"  45"",  ihongh  no  stars  appeared  in  that  p;irt  of 
the  heavens,  and  there  was  a  strong  twilight,  yet  1  presently  found  the  comet 
with  my  optical  tube.  A  little  after,  its  altitude  was  3**  di/.  On  account  of  the 
the  twilight  the  tail  appeard  very  thin,  which  was  extended  between  the  knees  of 
Csssiopca,  but  nearer  to  tlie  leA.  It  went  down  about  10  that  evening,  in  the 
north  north-west. 

Ivlay  3,  In  the  morning,  the  comet  rose  at  N.N.  E,  nt  i"*  23"',  though  we 
tiie  tail  a  little  sooner,  viz.  at  i**  18"*.    U  was  in  14''  ofy,  nearly  in 
conjunction  with  the  son,  having  17^  latitude,  and  nearly  the  same  distance 
from  the  sun.  This  day  the  tail  was  longer,  extending  near  3  degrees,  very 
bright  and  well  defined.    Thus  we  saw  it  with  the  naked  eyes  at  3"  34", 
and  with  the  telescope  at  3"  40",  at  an  altitude  of  11°  30*";  so  that  the  sun 
at  that  (inje  was  Hepres^ed  only  6"  bdow  the  horizon  ;  nnd  we  had  seen  it 
longer,  but  for  some  small  mtervening  clouds.   Its  daily  motion  seeiiied  to 
decrease,  as  far  as  I  could  judge  by  conjecture,  without  a  calculation.  For 
between  the  29th  and  dOlh  of  April  it  moved  near  a**  45'i  between  April  30 
and  Miiy  I,  but  2"  1ft';  between  May  I  ttid  2,  but  l*'  35';  and  between  May 
'2  and  3,  only  1*40'.    But  this  will  be  seen  plainer  from  the  observations  them« 
selves  nnd  the  calculation —On  May  4,  in  the  evening,  the  nir  beinp  very 
pure  at  6'  53",  the  comel  was  Seen,  but  a  little  obscurer  than  the  lornier  days, 
and  tiie  lad  shorter.— On  May  5,  at  1*"  41"  in  the  morning,  it  was  seen  with 
the  tail  directed  towards  the  right  knee  of  C^opea,  its  longitude  If^  of 
Taurus,  with      north  latitude,  and  at  the  same  distance  from  the  sun.  Its 
proper  motion  from  the  3d  to  the  ftlh  of  May  was  nearly  4*  40',  the  latitude 
decreased,  viz.  from  its  beginning  near  30 ;  so  that  the  proper  motion  of  the 
comet,  rrom  April  'ig  to  May  5,  was  \     — May  6,  in  the  morning,  its  place 
was  in  J&°  of"  y ,  with  \o  3o'  north  latitude,  the  sun  being  then  ni  17°  of  ^  j 
the  daily  motion  then  about  SO*.  The  head  at  that  time  seemed  thinner  and 
weaker  than  the  tail,  as  the  sun  vras  only  about      d^^rees  di8tant.*-May  0, 
in  the  evening,  it  was  seen  with  the  optic  tube  at  8**  as",  with  the  tail  shorter 
and  th'nner;  hut  its  situation  below,  and  the  tvniight  Strong,  the  comet  could 
not  be  seen  with  ilie  naked  eye. 

On  May  7,  the  comet  was  tirst  seen  at  2^  22",  at  3*^  altitude,  so  that  it 
appeared  very  thin;  its  place  was  then  19**  of  ti,and  15^  north  latitude;  its 
distance  from  the  snn  l(f,  the  sun  being  in  18**  of  ^ ;  its  proper  motion 
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tiecreasing  more  and  more,  as  far  as  oouU  be  known  without  a  caculation.— 
May  8,  from  one  o'clock  in  the  morning  it  was  sought  for  in  vain  with  the 
naked  «ye,  but  was  discovered  with  the  1 2 -foot  telescope,  having  still  a  tail,  k 
though  very  short,  extending  a  little  to  the  left,  hand  from  the  verticil  rirde. 
As  near  as  could  be  guessed,  it  was  in  20'^  ot  tit  the  distance  of  \  b  from 
the  sun,  which  was  then  in  l  of  5  ;  the  comet  was  then  nearly  in  a  line  with 
the  right  shoulder  of  Perseus,  and  Algol  of  Medusa,  its  diameter  being  hardly 
eqnal  to  the  half  of  Jupiter  s.  It  was  stitl  conspicuous  enough  by  the  tube,  so 
that  at  S"*  45'"  we  could  dbtinctly  perceive  it,  at  near  9*  altitude;  whence  it  may 
be  collected  that  the  aixh  of  vision  was  scnrcely  then  5";  for  the  sun  was  hardly 
5' below  the  horizon,  and  all  the  stars  had  disappciircd,  excepting  the  planet 
Jupiter  only;  and  the  sun  reseat  4"  6*".— May  a,  in  the  evening,  the  comet 
could  no  longer  be  seen,  dther  with  the  naked  eye  or  with  any  telescope,  nor 
yet  on  any  days  afterwards. 

Mr.  FiamtU&£i  Account  of  his  Observations  of  the  late  Comet  from  Greenmdi, 

May  18,  1077.    N°  135,  p.  873. 

The  first  certain  notice  I  !;ad  of  the  comet  was  on  April  1\,  \  waited  the 
rising:  of  it;  but  iinmeduUely  after  midnight  the  beavens  were  overspread  with 
clouds,  and  continued  so  till  sun-rise  next  morning,  preventing  me  of  my  de- 
sires. The  next  night,  April  22,  I  again  waited  for  its  rising,  the  heavens  be- 
ing now  exceedingly  serene  and  clear,  at  about  2  o*dock  after  the  midnight 
following,  I  saw  the  tail  raised  almost  perpendicular  to  the  horizon ;  soon  after 
the  head  appeared  through  a  thin  vapour,  from  which  the  tail  pointed,  as  ne^r 
as  I  could  giK  s^,  on  the  star  in  the  knee  of  Cassiopea,  its  length  being  about  Q 
degrees,  auti  breadth  at  the  top  about  7  or  8  minutes.  Viewing  the  head  with 
ft- telescope  of  16  feet,  I  found  it  was  not  perfectly  round,  but  indented,  and 
not  near  1  minute  diameter.  Afterwards  I  hasted  to  measure  its  distances  from 
several  fixed  stars,  which  were  as  follow:  April  22. 

14*  44™    0'  its  head  and  the  foot  of  Androm.  Alam  1 1*'  1& ■  O" 

47    15,  .tlmi  distance  repeated   11    20  50 

55     3. .  its  head  from  Capella..  31      t  15 

59    10. .  the  same  repeated  31     l  24 

15    12     2. .  its  head  from  Algol  in  Medusa*s.   8    16  54 

^1    32.  Mirach.   ]Q   35  0 

27    54  Almech  again   Il    33  30 

15    3(J    20  CapelU  again   30   59  45 

At  15"  41V"  P-       ^'"^  lieight  of  the  comet  was  about  S^'i  Uicrefore  the 
VOL.  II.  3  E 
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distance  of  the  head  of  the  comet  from  Algol  correct  by  refraction  was  8*  ig', 
from  Mirach,  J  9*  a?'. 

And  admitting  with  Mr.  Hevelius  the  place  of  Mirach  now  in  y  2)"  AO'  34' 

\viih  north  latitude  23"  .S/',  its  distance  from  Algol  will  be  23"  4 '2' 40*,  and 
the  place  oi  the  head  of  the  comet  m  5  with  north  latitude  17"  8'. 

At  15'*  26">  I  state  the  correct  distance  of  the  comet's  head  from  Capel)a  -31% 
fromAIameck  ti°4<y;  and  therefore  its  tnie  place  in  ^  I4^d0|',  with  north 
latitude  i/**  6'  25*;  agreeing  very  well  with  the  place  derived  from  the  former 
distances  from  two  other  and  different  stars. 

The  tail  was  not,  it  seems,  directly  opposite  to  the  sun;  for  the  sun's  place 
was  now  ^  30°  7';  but  the  comet  being  in  14"  47  ot  the  sann^  sign,  that  is 

40'  in  consequence  of  the  sun,  the  tail  ought^  if  it  had  been  exactly  oppo&ite 
to  the  sun,  to  have  lain  in  consequence  of  the  head;  but  the  knee  of  Cassiopea 
is  now  in  t5  antecedence  of  the  comet,  whose  tail  lay  not  therefore 

in  consequence,  but  in  antecedence  of  the  line  passing  through  its  bead  and  tlie 
sun,  at  nboiit  an  ancrle  of  10". 

Next  ulglit,  bciug  that  fc!!o\ving  t'f.e  ISd  of  April,  about  '  of  an  hour  after 
1  1  saw  lis  tui),  which  appeared  ii>ucli  shorler  than  last  morning  through  a  break, 
of  the  clouds;  which  soon  after  opening  wider  I  saw  the  head  too,  and  hasting 
I  measured  its  distance.  April  23  at  14"  51  p.m.  from  Mirach  21^9';  but 
before  I  could  get  the  plane  of  the  sextant  to  Algol,  the  clouds  came  over  the 
comet  again,  and  I  could  see  it  no  more. 

Hence,  an:I  troin  n  coarse  observation  of  it  sent  me  by  an  ingenious  friend, 
I  found  its  motion  was  direct,  and  its  latitude  decreasing. 

An  Account  of  some  Books,        135,  p.  875. 

I.  The  Natural  History  of  Oxfordshire,  being  an  Essay  toward  the  Natural 
History  of  England.  By  Robert  Plot,*  LL.D.  Printed  at  the  Theatre  in  Ox- 
ford, 1677*  infol. 

*  fiobert  Flot,  sotbor  of  the  wdl-known  History  of  Okferdsbtre«  tec,  waa,  iccording  to  the  m- 
tbwa  cf  the  General  Biognpliical  Dictionary,  Iro.  bom  of  s  geateel  family,  in  l64l,  at  Sutton-Barn, 
in  Kenh  and  educated  ai  the  Fre«<slic<  iol  of  Wye,  ia  the  same  county.  In  l6si  he  went  to  Mag* 
dalen  Hall  in  Oxford;  took  the  degree  of  bachelor  of  Arts  in  and  that  of  Master  of  Aits  id 

lC6i,  :unl  Ix  tti  ?he degrees  ifi  ;n  1G71.  He  jfirrwnrd'i  removed  to  Univerilv  College.  Being 
a  very  ingeniuus  tnaa,  and  pariiculaily  attadicd  to  uaiurai  hi»tory,  be  was  elected  a  Fellow  of  £be 
Hofil  Society,  and  io  1662  ^as  chowen  one  of  the  secreiariea.  He  published  the  Phikwophicat 
Trans3rtioP8  from  No.  US  to  No.  I ^'P inclusive.  In  ifiR.j,  Eli.is  Aslimole,  Esq.  appointed  htm  the 
£r»t  keeper  of  bis  museum^  and  about  ibe  same  litne  be  wa»  oominated  by  ibe  vice  cbaacelior  the 
first  professor  of  chemuuy  in  that  uoiversily.  In  l6S7  be  was  made  secretary  to  the  Earl-marshjil, 
M  Court  of  Chivalry,  which  waa  then  renewed,  aAer  it  bad  lain  donnaDt  linoe  the  year  In 
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The  worthy  and  learned  author  of  this  work  having  very  generously  under- 
taken to  make  a  fuller  and  stricter  survey  of  the  natur.il  and  artificial  thinp^s  of 
Ei)gl;md  than  has  been  made  hitherto,  and  being  induced  to  this  undertaking  by 
the  consideration  of  advancing  thereby  both  the  knov\ ledge  of  nature,  and  the 
business  of  trade }  has  began  to  execute  this  noble  design  by  giving  us  a  very 
particular  account  of  what  occurred  to  him,  for  the  most  part  upon  his  own  per- 
sonal inquiry,  in  Oxfordshire.  An  attempt  so  considerable,  that  if  it  were  pur- 
.sued  by  fit  persons  all  over  the  world  with  care,  judgment,  and  diUcfence,  would 
in  time  prodiace  a  just  history  of  nature,  and  furnish  both  the  philo>oph(^r  wiUl 
good  materials  to  work  with,  and  generally  all  sorts  of  men  wall  tiic  pleasure 
and  useful  knowledge  of  the  riches  and  wonders  of  the  world. 

But  Dr.  Plot*s  work  is  too  well  known  to  require  the  reprinting  of  the  very 
minute  account  of  it  first  given  in  the  Philosophical  Transactions. 

II.  L*  Architecture  Navale,  avec  le  Routier  des  Indes  Orientaies  et  Occi- 
dentolcs.    Par  !e  Sieur  D.»ssie.    A  Par.     1677,  in  4to. 

The  author  of  this  book  desires  it  to  be  considered  as  a  small  essay  or  fore- 
runner of  abundance  of  excellent  researches  of  his  curiosity,  which  he  says,  he 
is  preparing  for  the  public  His  main  design  in  this  work  he  affirms  to  have 
been  no  other  than  to  reduce  into  art,  as  methodically  as  he  could,  »cdence  so 
necessary  nnd  useful  to  the  state,  to  render  it  familiar,  and  to  quicken  those  that 
are  skilled  in  the  mathematics  and  in  naval  architecture,  to  inquire  after  infal- 
Jiable  ways  of  making  ships  sail  better,  and  to  find  out  the  just  weight  of  a  ship's 
burden,  and  its  true  symmetry,  and  so  to  bring  this  art  to  perfection. 

III.  Philosophical  Dialogues  concerning  the  Principles  of  Natural  Bodies. 
By  W-  Simpson,  M.D.   Lond.  J  677. 

A  work  I  c^j;!ete  wifh  false  theoripR  and  reisnnin^?. 

TV.  A  New  Treatise  of  Chemistry,  fvc,  uritten  in  French  by  Cliristopher 
Giaser,*  mid  now  iaithlully  translated  by  F.  U.S.    Lund.  10/7,  ''i  S'*'^' 

l58S  he  received  the  liile  of  Hi^'oriff^r^phc  to  Jimes  the  Second.  Jn  \GQ0  he  re5if:^^ed  Ivs  profes- 
io^tiip  chiimktrjr,  and  also  lu^  place  of  keeper  of  <Le  museurn,  to  w  hich  he  piescuicd  a  lwg« 
colleclion  «f  natural  curiosiiies,  belief  such  as  he  had  (igared  and  described  ici  bis  Histories  of  Siiif- 
ford»blreand  Oxfordshire,  'r.tl  ili  se  rifjtir.gulshcd  by  th!t»  of  Srr'rAmm  Plot 
Ir  l(ij)4<5,  Heory  Howard,  hm  l-mar^bal^  iioiiiiaa«.-(l  bini  Mow br.i;  herald  extraordiuary,  and  (wo 
dav*  after  he  was  constituted  registrar  of  the  court  of  honour.  He  di«d  of  the  stoae  in  April  l(is6, 
leaving  two  sons  by  ii  wife  whom  had  married  111  I^pO  Hi<;  prir.c^pal  work,-  are  ihe  Hj^fdi  1  if 
Oi^tofiisliiRs  and  Stad'«it<isttir«>  boih  in  folio.  He  was  also  llto  author  oi  <>everj|  olbei  learn«<J  ,ind  in- 
jeoiotis  productions,  and  left  several  mamiscripts  behind  htm,  amoi^  which  were  brge  materials  fot 
tbe  naturnl       p,'  of  Kent,  Middlesex,  and  in  p  i-'i  ;n1arof(hc  v  itv  rif  Lnndau. 

*  Cbvlstimi  Ubier,  a  native  of  Basil,  w^ttheld  in  cousitletablc  estimation  aj.  a  cbemtst  in  tbe  li^th 
centoty.  He  settled  at  Paris,  and  became  apoihecarf  to  Lewis  XIV.  and  to  tbe  Duke  of  Orleans. 
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TItis  author  here  publishes  a  short  and  easy  methcxl  for  the  happy  attainment 

of  a!!  the  mcit  neres?arv  prpparntion«  of  ohf'mi'^try. 

As  tor  ilie  iheory  lu"  spcMK-s  succinctly,  y*:'t  ?eerns  to  s.t/  so  much  of  it  as  may 
suliice  fur  diiection  tu  ihe  preparations;  perlonning  luii  operations  on  minerals, 
vegetables,  and  animals. 

On  a  Cheap  and  Useful  Pump.    By  Mr.  John  Confers.    N*^  130,  p.  886. 

Here,  A  A  (fi^.  J  2,  pi.  xl)  is  the  body  of  the  pump,  made  of  oak,  elm,  or 
deal  planks;  with  a  valve  at  !  ' ttnm  na.  B  B  the  bucket,  in  the  mifUt  of  which 
there  i<?  a  v;i]'.'r /•,  tiot  visibli- in  Ih.e  fi^ur*',  b(  i tig  concealed  by  llio  sides  or'  the 
IcilIkt  ib.  C  CC  tlic  HUH  to  raise  tlie  bULkel-  DD  the  wood  at  the  bottom 
of  the  bucket  containing  the  valve.  EE  the  handle  for  raising  the  bucket,  to 
be  managed  by  fewer  hands  than  ordinary  pumps  are;  which  may  be  altered  so 
33  to  employ  a  horse  or  mill,  or  other  sucli  like  way  more  advantageous  than 
that  of  this  handle  managed  by  the  strength  of  men.  FF  a  sqmre  tnper- box 
vi'ith  holes  in  the  sides,  and  open  at  the  honom;  into  the  narrow  r  ijnrt  of 
which  18  inclosed  the  narrower  end  of  the  body  of  the  pump.  GG  an  additional 
bucket  of  a  larger  dimension,  to  be  placed  in  the  iron  work  of  the  pump  aboitt 
H,  when  it  shall  be  needful  to  lengthen  the  taper  of  the  pump,  and  so  to  raise 
the  water  inore  forcibly  to  a  greater  height.  I]  the  spout  of  the  pump,  to  cast 
out  the  writer  of  tho  satp^-  '  •  <  ,dth  with  the  side  of  the  pump,  at  the  pKnce  re- 
presented hv  tiie  Mt^Lirc.  kK  the  iron  or  wooden  work  set  off  or  bent  back,  if 
nccdlui,  and  placed  at  the  back  of  this  pump,  for  the  easier  and  more  capacious 
motion  of  the  pump-handle,  in  which  it  moves. 

This  pump,  which  was  used  at  the  new  canal  of  Fleet  river,  was  8  feet  long, 
and  1  foot  8  inches  broad  at  the  top,  and  about  8  inches  broad  at  the  bottom, 
where  it  is  inserted  in  the  box,  and  threw  out  8  gallons  at  a  stroke;  and  21 
strokes  being  made  in  I  minute,  there  was  delivered  about  l6g  gallons  in  each 
minute. 

If  it  be  asked,  why  the  pump  and  the  bucket  is  not  of  the  same  breadth 
throughout  as  high  as  the  bucket  moves?  I  answer,  that  it  cannot  be  allowed 
of  any  other  fashion  than  a  tapering  one,  because  the  celerity  of  the  motion  in 
the  narrowest  part  of  the  pump  would  thereby  f  e  obstructed  in  its  suf^Iying 

the  delivL'ry  of  the  water,  wliirli  h  \hm  provitk-d  for  the  evacuation  answering 

to  the  size  of  tl:ic  upper  or  liri  ;:ii]cr  part  of  tin-  |Hitnp. 

That  this  kind  ol  pun>p  fua^,  by  the  sauie  contrivance,  be  made  of  a  tree 

The  work  nhovf-trentir  nrj  \vn;  r^nnslaied  into  Eogliih  md  Gcnnao,  and  WW  deemed  one  of  the 

bckt  chemical  trcauies  01  thoie  dayt. 
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bored  through  with  a  tnprr-bore,  and  a  Itasket  may  be  used  at  the  bottom  of  the 
pump  instead  of  the  box  colander. 

On  the  Motion  of  Light,    By  M,  Rotner,*        136>  p.  893. 

Philoaophers  have  been  etitleavouring  for  many  years  to  decide,  by  some 
experiment,  whether  the  action  of  light  be  conveyed  in  an  instant  to  distant 
pJaoes,  or  whether  it  requires  time.  M.  Romer  of  the  Royal  Academy  of 
Sciences  has  devised  a  way  for  this  purpose,  taken  from  ilu-  observations  of  the 
first  satellite  of  Jupiter,  by  which  he  demonstrates,  that  for  the  distance  of  about 
3000  Iffic^ues,  which  is  nearly  equal  to  the  diameter  of  the  earth,  light  needs  not 
one  iL'coiid  ot  time. 

Let  A  (ilg.  13,  pi.  11)  be  the  sun,  B  Jupiter,  C  the  first  satellite  of  Jupiter, 
which  enters  into  the  shadow  of  Jupiter,  to  come  out  of  It  at  D ;  and  let 
EFGHLK  be  the  earth  placed  at  divers  distances  from  Jupiter.— Now  suppose 
the  earth  being  at  L,  towards  the  second  quadrature  of  Jupiter,  has  seen  the 
first  satellite  at  the  time  of  it?  emersion  or  issiiinn"  out  of  the  shadow  lA  D;  and 
that  about  4'2-i-  hours  atter,  viz  after  one  revolution  of  this  satellite,  the  eanh 
being  in  K,  see  it  returned  to  D;  it  is  manilest,  that  if  the  Hght  retjuire  time 
to  traverse  the  interval  LK,  the  satellite  will  be  seen  returned  later  to  D,  than 
it  would  have  been  if  the  earth  had  remained  at  L ;  so  that  the  revolution  of 
this  satellite  being  thus  observed  by  the  emersions,  will  be  retarded  by  so  much 
time,  as  the  hght  shall  have  taken  in  passuig  from  L  to  K  ;  and  that  on  the 
contrary,  in  the  other  quadrature  PG,  where  the  earth  by  approaching  goes  to 

*  OUus  Booier,  or  Pkoemer,  a  noted  DaoUh  aslronomer  and  matheinatician,  was  bom  at  AThusen 

in  Jullniid  l(i  tt.  IT-iviiig  acquired  great  skill  In  those  ^rienre:,  when  ^T.  P'nrd  was  scut  bjr 
Loa»  X.1V  to  make  oWrvationt  in  the  xmtb,  in  be  was  so  much  pleased  wiili  ibis  youog 

man,  (hat  be  engaged  hini  to  reluro  vrith  bim  into  France«  where  the  king  cetdcda  peo«ioaon  bim, 
and  honoured  bini  with  the  oppointmeut  of  matbematical  preceptor  to  the  Dii  jp'uin  ;  hev  j,  il ,  > 
joined  with  Picard  and  Cimini,  in  making  mttronomical  observations ;  and  in  1072  hi  was  adtnittcd  a 
Member  of  (he  Academy  of  Sciences.  Daring  the  ten  years  bo  reaidod  at  Paris,  be  acquired  great 
reputation  by  bis  discoveries,  and  among  ihem  that  above  noticed,  concerning  the  progressive  motion 
of  light.  Yet  it  is  said  lie  compbined  afterwards,  that  his  coadjutors  ran  away  with  the  h<»nour  of 
many  things  tluit  belonged  (o  him.  Probably  this  induced  bim  lo  return  into  hii  own  country,  which 
he  did  xa  where  be  was  appointed  to  (be  office  of  matbematicbn  if  die  K'  ng.  and  .^isironoroi- 
ca!  profcsflr,  willi  a  birge  salary.  Heafterwards  was  honoured  with  several  other  offices  of  dignity, 
particulatly  that  of  counsellor  of  stale,  and  boigomasier  of  Copenhagen.  Roemer  was  preparing  to 
publish  (be  result  of  bis  obsei .  ii  i  jiis  when  he  died,  in  1710,  at  66  years  of  age.  1  bis  loss  however 
was  supplied  by  p'jpi'. ,  Felcr  1  Iijrt\!xnv,  professor  of  n<;trp;iijmy  :;t  Cupenli-ijenj  '.v!in  pHh!!*!!;"!! 
tfaeiu,  wilb  hii  mciiiod  of  observing,  ui  17^5,  under  the  tule  oi  Ba<is  Ascronomica;.  Seveul  of  his 
piecea  were  also  printed  in  the  Memoirs  of  the  Academy  of  Scieoces  at  Paris,  particularly  in  vol.  i 
and  X  of  (lie  collection  o£.l666, 
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meet  the  hght,  the  revolutions  of  the  immersions  will  appear  to  be  shortened  by 
so  much  as  those  ot  the  emersions  had  appeared  to  be  lengthened.  And  be- 
cause in  424-  hours,  which  this  satellite  very  near  takes  to  make  one  revolution^ 
the  distance  between  the  earth  and  Jupiter  in  both  the  quadratures  varies  at 
least  2)0  diameters  of  the  earth,  it  follows  that  If  for  the  account  of  every  dia- 
meter of  the  earth  there  were  required  a  second  of  time,  the  light  would  take 
3{  minutes  for  ench  of  the  interv;»ls  GF,  KL;  which  would  cause  near  half  a 
quarter  <.A  all  honr  het'vten  tv.  o  re\  oliitions  of  the  first  satellite,  one  observed  in 
FG,  and  the  other  in  KL;  wliereas  there  is  not  ou^crvcd  any  sensible  UitFcr- 
ence. 

Yet  it  does  not  follow  hence  that  light  requires  no  time.  For  ader  M. 
Romcr  had  examiiKnl  tlie  thing  more  nearly,  he  found  that  what  was  not  sensi- 
ble in  two  revolutions,  became  very  considerable  ui  mnny  being  taken  together, 

and  that  for  example,  40  revolutions  observed  on  the  side  F,  iniirht  be  sensibly 
shorkT  than  4(>  otl  i<  rs  ol  served  in  any  place  of  the  Zodiac  where  Jupiter  may 
be  met  with;  and  tliat  in  proportion  of  22  for  the  whole  interval  of  HE,  which 
is  the  double  of  the  interval  that  is  from  the  earth  to  the  sun. 

The  necessity  of  tliis  new  equation  of  the  retardment  of  light  is  established 
by  all  the  observations  that  have  been  made  in  the  Royal  Academy,  and  in  the 
Observatory,  for  tlie  space  of  8  years  ;  nnd  it  has  been  lately  confirmed  by  the 
emersion  of  the  first  satellite  observeJ  at  Paris,  the  yth  of  Novei^bcr  Inst,  at 
5  o'elock,  as*"  45*  at  night,  10  minutes  later  than  it  was  to  be  expected,  by 
d«rduciijg  it  from  those  that  had  been  observed  in  the  month  of  August,  when 
the  earth  was  much  nearer  to  Jupiter:  which  M.  Romer  had  predicted  to  the 
said  academy  from  the  beginning  of  September. 

0/  Damps  in  Mines*    Bif  Mr.  Roger  Moilyn.    N°  130,  p.  895. 

The  coal  work  at  Moslyn,  in  Flintshire,  lies  in  a  large  iiarcel  of  uood>land, 
which  has  a  great  fall  to  the  sea  side,  which  is  directly  north.    The  (!i}  r  ing  or 

fall  of  the  several  rocks  or  quarries  of  stone  that  are  above  the  roal,  and  con- 
seijueiuh,'  of  the  coal  lyin^"  under  ihcrn,  partly  crosses  the  Idl!  of  the  ground,  so 
that  the  dipping  of  it  tails  wiihm  a  point  or  less  of  due  east ;  and  mc  sUatum 
runs,  in  some  40,  in  others  50,  or  even  60  yards  under  the  level  of  the  sea. 
This  work  is  on  a  coal  of  5  yards  in  thickness,  and  has  been  worked  about  36 
or  38  years.  When  first  found  it  was  very  full  of  water,  so  that  it  could  iiot  be 
wrought  down  to  the  bottom  of  the  coal.  But  a  witchet  or  cave  was  driven  out 
in  the  miiklle  of  It  on  a  level,  for  galnhig  room  to  work,  and  drawing  down 
t!)C  spring  of  water  that  lies  in  the  coal,  to  the  eye  of  the  pit.  Im  tin-  (lri\u)j;  ot 
uhici)  wilclict,  alicr  they  had  gone  a  cunsidemble  way  under  ground,  and  were 
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In  want  of  fresh  nir,  the  fire-damp  gradually  began  to  breed,  and  to  appear  in 
crevices  and  slits  of  the  con!,  wljere  water  had  Iain  before  the  oi'cnin.ir  of  the 
mine,  with  a  small  biueish  flame  continually  nioviug,  but  not  out  of  its  first 
seat}  unless  the  workmen  came  and  held  their  candle  to  it,  and  then  being 
weak}  the  blaze  of  the  candle  would  drive  it  with  a  sudden  hiss  away  to  another 
crevice,  where  it  would  soon  afiter  appear,  blazing  and  moving  as  before.  This 
was  the  first  knowledge  of  it  in  this  work,  which  the  workmen  made  but  a  sport 
of,  and  so  partly  nei^-lected  it,  till  it  had  got  some  ytrenp:th,  when  one  morning 
the  fifst  collkr  thg;t  went  down  going  forwards  in  the  wiicliet  with  his  candle  in 
band,  the  damp  presently  darted  out  violently  at  his  candle,  when  the  blast 
struck  the  man  down,  and  scorched  him  so  as  to  disable  him  for  working  some 
time  aAer.  Some  other  small  warnings  it  gave  them,  xvhich  induced  them  to  em- 
ploy  a  man  on  purpose,  more  resolute  than  the  rest,  to  go  down  a  while  before 
them  every  morning,  to  chase  it  from  place  to  p^acc,  and  so  to  weaken  it  His 
usual  manner  \v;is,  to  put  on  the  worst  ngs  he  had,  and  to  wet  them  well  in 
water,  then  as  soon  as  he  came  within  the  danger  of  it,  he  tell  grovelling  down 
on  his  bdly  and  so  crept  forward,  holding  in  one  hand  a  long  wand  or  pole, 
having  fixed  at  the  end  of  it  burning  candles,  which  he  reached  by  d^^rees  to* 
wards  it ;  then  the  damp  would  fly  at  them,  and  if  it  missed  of  putting  them 
out,  It  would  quench  itself  with  a  blast,  and  leave  nn  ill- scented  smoke  behind  it. 
Thus  they  dealt  witli  it  till  they  had  wrought  tlie  eoal  doun  to  tiie  bottom,  the 
water  following,  and  not  remaining  as  belore  m  the  body  of  it  among  sulphure- 
ous and  brassy  metal  that  is  in  some  veins  of  the  coal.  The  fire-damp  was  not 
seen  or  heard  of  otherwise,  till  the  latter  end  of  the  year  1675,  which  happened 
as  follows : 

After  long  working  of  this  five  yards  coal,  they  discovered  on  the  rising 

grounds,  where  the  signs  of  the  coal  and  the  coal  itself  came  near  the  dav,  that 
another  roach  of  coal  at  l-l  yards  de|)th  beneath  the  former,  which  proved  to  be 
H  yards  thick  i  and  a  prohiabie  coat,  but  something  more  sulphureous  than  the 
other,  and  extended  under  all  the  former  works.  As  they  sunk  the  lower  part 
of  it  many  appearances  of  the  fire-damp  occurred  in  watery  crevices  of  the  rocks 
flashing  and  darting  from  side  to  side  of  the  pit,  and  showing  rainbow-colour- 
like on  the  surface  of  the  water  in  the  bottom  ;  but  on  drawing  up  of  the  xvater 
with  buckets,  which  stirred  the  air  in  the  pit,  it  woidd  leave  burning,  till  the 
colliers  at  work  witli  their  breath  and  sueat  and  the  smoke  t)f  their  candles 
thickened  the  air  in  the  pit,  then  it  would  appear  again,  and  sometnnes  they 
lighted  their  candles  in  it  when  they  went  out ;  and  so  in  this  pit  it  did  no 
further  harm. 

But  on  sinking  a  pit  within  the  hoUovirs  or  deads  of  the  upper  work,  at  16  or 
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17  yard';  distance  from  the  first  pit ;  after  sinkiniD^  6  or  7  yards  deep  the  fi>e- 
dnmp  Iie^an  to  appear  as  runncrly,  arroinpanying  the  workmen  still  as  lliey 
Slink,  siili  using  the  same  means  as  bclore,  sometimes  blowing  it  out  with  a 
bla&c  of  their  mouth,  at  other  times  with  their  candlefi,  or  letting  it  blnze  with- 
out interruption.    But  as  they  sunk  down,  and  the  damp  got  still  more  and  more 
strength,  they  found  that  the  want  of  air  perpendicularly  from  the  day  was  the 
great  cause  and  encoura^crof  this  damp;  t"  r  tbc  air  that  followed  down  into 
this  pit,  came  down  at  tlie  first  stmk  pii,   iL  die  foremeiUioncd  di-tance,  after 
it  had  been  di-  persed  over  a!)  t!ie  uld  !>  )lluw:>  and  deads  of  the  former  work,  that 
were  filled  up  with  noisome  vapoi    thick  smotlieriug  fugs,  and  in  some  places 
with  the  smothering-damp  itself.   Nevertheless  tliey  continued  sinkmg  to  ]5 
yards  deep^  plying  the  work  night  and  day ;  but  on  intermission  for  48  hours 
and  more  on  account  of  Sundays,  &c.  the  damp  gaining  great  strength  in  the 
interim,  when  the  workmen  went  down  they  could  see  it  flasliing  and  shooting 
from  side  to  side  like  s\vord-l)bdes  across  each  other,  that  none  durst  venture  to 
go  down  info  the  pit.    Upon  this  tiiey  took  a  pole,  and  bound  candles  several 
limes  to  tlie  end  of  it,  which  they  no  sooner  set  over  the  eye  of  the  pit  than 
the  damp  would  fly  up  with  a  long  sharp  flame,  and  put  out  the  candles,  leaving 
«  foul  smoke  each  time  beind  it.   Finding  that  these  things  had  little  dTect, 
they  bound  some  candles  to  a  hook  hanging  at  the  ropers  end  that  was  used  up 
and  down  in  the  pit ;  when  they  had  lowered  down  these  a  little  way  into  the 
shaft  of  the  pit,  the  damp  came  up  in  a  fid!  bod'/,  Howinf^  out  the  candles,  dis- 
per^ng  itself  about  the  eye  of  tlie  pit,  and  burning  the  men  and  iheir  clothes, 
and  throwing  thetn  down,  making  a  noise  like  the  roaring  of  a  bull,  but  louder, 
and  leaving  a  smoke  and  very  noisome  smell  behind  it.   Upon  this  discourage- 
ment these  men  came  up,  and  made  no  further  trial :  after  this  the  water  that 
came  from  it,  being  drawn  tip  at  the  other  pit,  was  found  to  be  blood-warm,  if 
not  warmw,  and  the  crevices  of  the  rocks  where  the  damp  lodged,  were  all  .fire- 
red  about  Candlemas  dny  following-.    In  this  juncture  there  was  a  ces^sation  of 
work  fur  three  dajs,  and  then  the  steward,  thinking  to  letch  a  compass  abdul 
from  the  eye  of  the  pit  that  came  from  the  day,  and  to  bring  wind  by  a  secure 
way  along  with  him,  that  if  it  burst  again  it  might  be  done  without  danger  of 
men's  lives,  went  down  and  took  two  men  along  with  him,  which  served  his 
turn  for  this  time.   He  was  no  sooner  down  but  the  rest  of  the  workmen  that 
had  wrought  there,  disdaining  to  be  left  behind  in  such  a  lime  of  danger,  hasted 
down  after  them,  and  one  of  them,  more  indiscreet  than  the  rest,  went  head- 
long with  his  camllt'  (At-r  the  eye  i>i  the  diiiiip-pit,  at  which  the  damp  immedi- 
ately catchcd,  and  ilew  over  all  the  iioilows  oi  the  work,  with  a  great  wind  and 
a  continual  fire,  and  a  prodigious '  roaring  noise.   The  men  at  first  appearance 
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6f  it  bad  most  of  them  fallen  on  their  iaces,  aod  bid  themselves  as  well  as  they 
could  fn  tlie  loo^  sleek  ■or  small  coal,  and  under  the  shelter  of  posts ;  yet  never- 
theless the  Hamp  returning  out  of  the  hollows,  anrl  drawing  towards  the  eye  of 

the  pit,  it  came  up  with  incredible  force,  the  wind  and  fire  tore  most  of  their 
clothes  off  their  backs,  and  singed  what  was  leU,  burning;  tiii.ir  hair,  face<?  nnd 
handSf  the  blast  falling  so  sharp  on  their  skin,  as  if  tiiey  bad  been  whipped  with 
rods:  some  that  had  least  shelter  were  carried  15  or  1 6  yards  fix>m  their  first 
station,  and  beaten  against  the  roof  of  the  ooal  and  sides  of  the  posts,  and  lay 
afterwards  a  good  while  senseless,  so  that  it  was  long  before  they  could  hear  or 
find  each  other.  As  it  drew  up  to  the  day-pit,  it  caught  one  of  the  men  along 
wiili  it  ih:U  was  next  the  e)e,  and  ascended  with  such  a  terrible  crack,  not  un- 
like but  more  shri'l  than  a  cannon,  so  thiit  it  wan  heard  15  miles  oft"  .-iIoim^  with 
the  wiiul,  and  such  a  pillar  of  smoke  as  darkcneti  all  the  sky  for  a  great  \t  hiie. 
The  brow  of  the  hilt  above  the  pit  was  18  yards  high,  and  on  it  grew  trees  14 
or  15  yards  long,  yet  the  man*s  body  and  other  things  from  the  pit  were  seen 
above  the  tops  of  the  highest  trees,  at  lcai;t  100  yards.  On  this  pit  stood  a 
horse-engine,  of  substantial  timber  and  strong  hron-work,  on  which  lay  a  trunk 
or  barrel  for  winding  tl»e  rope  up  and  down,  of  above  lOOO  pounds  weight ;  it 
wa?  then  in  motion,  one  bucket  going:  down,  and  the  oilier  coming  up  full  of 
water.  This  trunk  was  (astened  to  tlie  fiamc  with  locks  and  bolts  of  iron  ;  yet 
it  was  thrown  up,  and  carried  a  good  way  from  the  pit;  and  pieces  of  it, 
though  bound  with  iron-hoops  and  strong  natis,  blown  into  the  neighbouring 
woods;  as  were  also  the  two  buckets,  and  the  ends  of  the  rope,  after  the  buckets 
were  blown  fiom  them,  stood  a  wliile  upright  in  the  air  like  pikes,  and  then 
came  leisun  ly  down.  The  whole  liain*-  of  the  encrine  was  moved  out  of  its 
p'.acp  ;  and  the  clotlies,  c  ips  and  hats  of  those  n^en  that  escaped,  were  afterwards 
found  shattered  to  pieces,  and  thrown  uUu  ilie  woods  a  great  way  from  tl.e  pit. 
This  happened  the  beginning  of  February  1675,  being  a  season  when  other 
damps  are  scarcely  felt  or  heard  of. 

Mr,  Leeivenhoech^  Ltlter  from  Del/,  the  lAlh  of  May  lfi;7,  concerning  hh 
Observations  on  the  Corneous  Fihes  of  a  Muscle,  and  the  Ccrtica/  aud  Medullary 
Pari  of  ilie  Brain  j  olso  on  Moxa  <tnd  CoUon,         I3(),  p.  SfQg. 

I  took  the  flesh  of  a  cow;  which  I  cut  asunder  with  a  sharp  knife,  and  nsin^ 
a  nnero'=;cope  T  severed  before  my  eyes  the  membrane  from  it;  by  which  I 

plamiy  saw  thai  iine  membrane  or  film,  in  whicli  these  c:irncous  fibres  lie  inter- 
>voven,  and     which  I  speak  in  ray  former  letter;  where  I  s;iy  that  lho>c  mem. 
VOL,  11.  3 
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bruncs  arc  made  up  of  so  many  filaments  or  threads,  as    with  our  naked  eye  we 

60W  the  omentum  of  an  animal.  Observing  these  membranes  more  narrowly,  I 
saw  tluit  lliey  wholly  and  only  consist  of  ^^lall  thmids  running  throtigh  each 
©tiKT;  of  which  some  .ippearcti  to  he  10,  20,  and  even  50  lanes  tiiinn-r  lliaii  a 
ji^i, — Having  taken  oti  ilicse  membrane^  korn  ihe  carneous  filaments,  i  saw 
very  clearly  these  carneous  threads,  which  in  this  piece  of  flesh  were  as  thick  as 
a  hair  on  the  band.  Where  they  lay  rather  thick  on  each  other,  they  appeared 
red;  but  th«?  thinner  they  were  spread  the  clearer  they  showed. 

1  have  utxd  sc'vend  methods  of  viewing  the  {Kirtieles  of  these  carneous  fila- 
ments, ni)(l  have  always  found  that  they  are  romposed  of  globular  parts.  I  have 
also  div  ii.lv.4  before  my  eye,  info  nuny  small  |>ait^,  \  <  rv  --fnall  pier es  of  these 
cnrncntis  tiianicnt-i,  wliich  pieces  were  several  times  sniaiier  than  a  grain  ot  sand; 
aitd  I  ha. c  vbtcrved  .besides,  that,  when  the  flesh  is  Iresii  and  moist,  and  ki 
plobulcii  are  (>re>sed  or  rubbed,  they  dissolve  and  run  together,  in  appearance 
like  an  oily  or  thick  wateri>h  matter.  W  hich  globules  appearing  so  small,  that 
1 ,000,000  of  them  would  not  make  on  urain  of  gravel  sand.  The  general 
tigure  of  these  globules  being  roundish,  but  a  Utile  compressed,  like  a  iLultitude 
of  very  small  blovMi  bladders,  !y"mg  on  a  lieop. 

1  have  «-\;;nin)eil  also  mat  nK-mbr,jne  ot'  the  brain,  which  is  caDcH  ifiater, 
and  found  tlml  it  is  pi,'rmwated  by  very  niaii)  smali  veins,  besides  ihose  whieli 
wHh  the  naked  eye  we  see  on  the  brain,  especially  having  first  separated  the 
thin  membrane  from  the  bruin,  under  which  I  have  set  n  small  veins  of  an  ad- 
mirable and  incredible  fineness,  and  as  far  as  I  was  able  to  discern  they  consist 
of  exceedingly  thin  ^laments. — I  have  further  observed,  that  the^aid  veins  which 
thus  rnn  ilnrri^rh  the  thin  membrane,  disseminate  their  raniificntions  through 
the  br;en,  .Mh  r  iIk'  n')anner  as  vines  Km.;  in.'jn  the  earth  shoot  roots  into  the 
groumt;  muiguung  ibc  brain  to  be  hke  the  earth,  and  tlie  veins  like  the  roots 
in  II. 

Proceeding  to  the  p.irt4  of  the  brain  itself,  I  must  still  say  of  them  that  they 
consist  of  no  other  parts  but  globules ;  but  where  the  bntin  lay  spread  ver)  thin, 
cut  through  with  a  knife,  as  if  they  hat!  hrcn  se|xirate<l  from  each  other,  there 
they  ap|KaredUke  a  very  clear  nuitier  rescnibbnt^  oil.  Continuing  my  observations, 
not  only  of  the  brains  ot  bca-ts  but  also  of  tishes,  ;>n(l  p  u  ticularly  of  a  cod  fic-h, 
and  rej»resei)Ung  U  very  plainly  Lo  iny  eve^  I  saw  thai  llie  said  t4eaginons  niailt-r 
had  not  been  caused  by  the  knife,  but  wa?  a  uKUier  by  itself,  wherein  the  afuic- 
suid  globules  lay.  I  saw  moreover,  but  most  pLnrdy  in  the  brain  of  a  cod-tlsh, 
that  the  said  oleous  mattei*  Consisted  of  yet  much  sniailer  globules  than  the 
other. — ^The  former  or  larger  globules  of  llic  brain  I  judged  alsout  t!ic  size  of 
those  which  I  formerly  said  the  blood  was  made  up  ol^  which  render  the  blood 
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red.'   Alnd  'these  greater  globnlei  which  conipose  the  brain,  are  very  irregular  in 
respect  of  what  those  of  the  blood  are. 

I  remember  tliat  having  formerly  observed  the  brain  of  a  fluck,  I  then  jndirefl 
that  the  appearance  was  caused  only  by  the  c!o?e  union  v.h\c]\  the  ^l  ibulcs  liad 
to  eacli  other,  and  v\hic!»  cltnng'ef)  into  threads  by  a  li'Jle  >tr(  tr';ini';.  But  con.- 
tinning  my  obici  vaiions  (or  almost  a  wiiole  monih  togctiier,  I  liave  seen  plainly 
the  very  great  number  of  exceedingly  small  veins  running  through  the  brain  ot 
which  I  could  not  at  first  assure  myself  in  the  brains  of  beasts  that  they  were 
indeed  veins,  because  they  are  difHcult  to  discern ;  but  coming  to  observe  the 
brains  of  cod-fish,  I  plainly  saw  tho.«e  numerous  vessels  or  veins  u  Itich  were 
very  clear,  disseminritlng  llK^mselves  by  their  small  branchings,  and  being  15  or 
20  times  finer  than  a  single  tlin^ad  of  a  silkworm.  The'iC  sman  ve«!sd'«  or  veins 
I  hnvf*  seen  in  great  nunibct<  in  .-!  pnrt  of  tlie  bniin  not  lart^er  ihnn  a  crain  C'f 
sand  :  besides  J  saw  vessels  filled  uilli  blotxl,  or  appe.iring  red  ;   as  also  vessel* 

that  had  the  thickness  of  a  single  thread  of  a  silkworm  and  very  clear.  Pur- 
suing  these  observations  about  the  brains  of  beasts,  I  was  able  very  plainly  to 
represent  to  myself  the  vessels  above-mentioned ;  and  I  could  not  without  great 
admiration  behold  them,  partly  by  reason  of  their  great  number,  partly  of  their 

exlraordinary  sululcty  ;  so  that  if  one  of  the  red  blood  globules  were  divided  into 
8  parts,  ai.d  were  of  a  firm  subst:!iK-e,  ii  coald  not  pass  any  cf  the'^e  small 
vessiels.  And  the  oAner  I  repeated  tny  observations  the  plainer  I  could  s(\:  tlu  se 
manifold  little  vessels  with  tlieir  ramuscles,  which  were  ail  very  feeble,  and  bv 
the  least  touch  broke  asunder. 

Among  the  said  globules,  of  which  the  brain  partly  consists,  I  have  seen  bloorl 
globules,  which  may  pliiinly  be  discerned  frotn  the  1  ra  vi  globules,  especially  bv 
the  perfect  roundness  wliich  the  blood  globules  had.  Tliese  Wood  globules  I 
imagined  canfie  out  of  the  snnj^uine^as  vessels  which  run  through  the  brain,  and 
had  been  cut  in  pieces  by  the  kmic. 

Between  the  corUcal  and  medullary  part  of  the  brain  i  can  see  iitile  or  no  - 
difference,  especially  when  I  represent  them  before  me  very  thin  :  only  this  1 
noted,  that  the  little  veins  or  vessels  wliich  nm  through  the  cortex  were  of  a 
tlirk  and  brown  colour,  whereas  those  in  the  medulla  were  clearer  and  more 
trans[)arent. 

I  have  seen  in  t'lc  hrnin.  and  most  in  the  cortical  part,  such  small  :«angirine* 
om  red  vessels,  uliich  came  out  of  larger  ones,  that  1  c:tnnot  CijmpielK  iKJ  liow 
the  globules  could  pass  through  them  j  and  vvliui  wc  f^ce  the  blt>od -[.>!)u!fs 
single,  they  iiave  link  or  no  colour,  whereas  on  the  coniiary  tlic  i»U>ud  io  these 
small  veins  was  yet  red  :  and  the  red  colour  even  penetrated  through  the  vein?, 
und  coloured  the  neighbouring  part5  nf  the  brain  red. 

3  1'  2 
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I  have  also  observed  the  spinal  marrow  of  a  calf,  pullet,  sheep,  and  ood>fish ; 
which  I  have  found  to  consist  of  no  otlier  parts  than  those  of  the  brain  ;  ycl 

with  t\\h  ditrevcncc,  that  besides  the  globules  in  the  brain,  there  Iny  in  the  spinal 
tiiarrow  a  ^reat  iiuinViri  of  shir.irig  oicagmoiis  glcjbules  ol  divers  sizes,  some  of 
then)  50  times  larger  tiian  otiiers  j  and  tnose  aiso  very  soft  and  fluid.  These 
Spinal  marrows  were  also  furnished  with  exceedingly  thin  and  manifold  small 
veins  or  vessels;  and  besides  these  very  small  vei&s,  there  ran  up  and  down  along 
thei^e  spinal  marrows  brown  filaments,  thinner  than  the  hair  of  the  head.  I 
perceived  that  each  filament  was  not  one  single  vessel  by  itself,  but  that  each  of 
tht-m  c<M»sis,ted  of  divers  very  smnll  tl>rcads  or  vessels,  lyn>g  by  eacii  other,  be- 
tween which  threads  there  lay  very  clear  ve&seis  oi  llie  iiaeuessof  a  single  silk- 
worm thread. 

Lately  beinjt  at  the  house  of  M.  Huygens,  he  showed  me  some  of  that  moxa, 
which  by  burning  it  upon  any  gouty  part  lemoves  the  gout.  This  moxa  agrees  in 
shape  with  cotton :  for  as  tliere  is  no  other  difference  between  hair  and  wool,  than 
thai  hair  is  coarser  and  longer  than  wool,  both  he'm^  tnade  up  of  globules,  and 
tl^ey  being  clear  about  the  roundLi-  end  ;  so  liUlt'  dirtereiK-e  is  there  between  the 
moxa  and  cotton,  for  tliey  have  botli  two  tiat  sides.  Such  a  siiape  has  also  tlie 
roughness  that  is  found  lying  within,  against  the  red  bsrlt  of  a  chesnut ;  only 
with  this  difference,  that  that  of  moxa  is  much  thinner  than  that  of  cotton,  and 
that  of  cotton  thinner  than  that  of  the  chesnut.  I  liave  put  some  of  the  moxa  on 
fine  post-paper,  and  some  cotton  likewise,  after  I  tiad  somewhat  cut  it  asunder 
with  scissars,  that  so  bv  its  being  shorter  the  fire  might  the  better  pas-  from  otie 
p;irt  to  the  other.  Trie  burninp-?  mused  cii  the  papt-r  by  botli  \\<cvc  very 
near  aUlte;  and  I  concluded,  that  if  tlie  burning  had  any  elicct  ui  tlie  gout,  it 
proceeded  not  from  any  peculiar  quality  in  the  moxa,  but  only  from  the  burning 
itself;  and  that  if  the  burning  were  made  with  cotton  it  would  produce  as  good 
effects  as  if  made  with  moxa. 

Having  considered  the  saying  of  snrfteons,  that  cotton  h  fiery  and  malignant 
if  nnv  wound  be  dressed  with  it;  I  huve  fmind,  that  that  firiness  or  tnaligrity 
conMbts  in  this,  that  cotton  having  two  flat  Sides,  and  consequently  every  part 
of  It  two  sharp  sides,  which  being  thinner  than  globules  that  make  up  the 
cameous  filaments,  and  being  also  stiller  than  the  globular  flesh  ;  it  happt^is, 
that  cotton  being  laid  upon  a  wound,  not  only  the  ft  lobules  of  the  yel  »oui)d 
flesh  are  annoyed  by  the  sharp  sides  of  it,  but  also  the  new  matter  which  is 
convfyed  to  make  new  flcsli,  and  is  yet  sofier  than  the  fl«  sli  L:lready  made,  is 
the  niore  easily  cut  as'inder  and  dissoh'ed  ;  wherea",  on  the  c<Jiitrarv,  linen  rn^s 
having  rotmdisU  parts,  and  many  oi  them  iyuig  tirm  to^^eiher,  and  so  making  up 
a  greater  body,  do  not  so  wound  the  globular  parts  of  the  flesh. 
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De^crililion  o  f  a  curious  Celestial  Globe,  showing  the  apparent  Motiom,  from  East 
to  n^-t'S',  and  from  f'Fest  to  East,  of  ihf  Si.in,  Moon,  and  fi:itd  Stars. 
hy  M.  Didier  L'jiiieman,  JVaLckviaher  at  i^arU.    N  '  130,  p.  y05. 

The  sixe  of  this  globe  is  only  of  4  Inches  diameter.  The  bfxly  is  of  hnr. 
nishcd  stee),  where  ail  the  figures  of  the  constellations  are  designeti  in  silver- 
colour,  but  the  stars  themselves  of  all  magnitudes  are  put  on  in  embossed  goUl. 
The  circles  of  the  longitude  of  the  stars  which  separate  the  sigti$  and  which 
come  from  the  poles  of  the  Zodiac,  are  marked  by  gold  wires ;  as  also  the 
equatori  the  tropics,  and  the  polar  cimles. 

This  globe  moves  from  East  to  West  in  24  hours;  showing  the  sun  exactly 
to  rise  anr!  set  as  in  the  great  world  :  nlso  the  moon,  with  the  stars  of  the  con- 
stellations;  likewise  how  the  sun  ot  this  globe  comes  to  his  mcriiJian,  wiili  an 
admirable  regularity.  Here  also  it  ts  seen,  that  every  day  the  sun  sensibly 
passes  one  degree  from  West  to  Ea^t,  which  is  its  own  proper  motion  finished 
by  him  in  a  year,  and  thereby  describing  to  us  the  inequality  of  days  and  nights. 
AUo  every  <Uy  the  mean  motion  of  the  moon  fi-om  West  to  East,  how  she  in- 
creases Booonling  as  she  removes  from  the  sun,  so  that  it  shows  visibly  the  first 
quarter  of  the  moon,  the  end  of  the  second  quarter,  which  is  the  full ;  then  the 
third  quarter  uhich  is  the  last  quadrature;  ui.d  lastly,  her  conjunction  with  the 
sun.  And  thus  she  is  seen  to  linish  ever^'  month  her  synodical  course;  and  by 
her  diurnal  motion  of  24  hours  she  shows  the  Aux  and  reflux  of  the  sea,  or  high 
and  low  water. 

The  meridian  serves  for  a  needle,  to  show  the  hours  which  are  marked  on  the 

Zodiac,  where  the  sun  moves  regularly,  which  has  two  main  rays,  one  going 
directly  Nonlnvard,  tlie  other  Southward.  That  of  the  North  marks  the  way  or 
degree  which  tlie  sun  u  nkrs  tiom  West  to  Ea^t,  on  the  signs  of  the  Zodiac,  and 
on  a  circle  of  silver,  wlicre  the  300  degrees  of  the  circle  are  marked.  The  other 
ray,  of  the  South,  marks  on  another  circle  of  silver  the  days  of  the  month,  where 
the  365  days  are  noted. 

This  Globe  may  generally  serve  for  the  whole  world,  as  it  can  be  put  to  all  the 
elevations  of  the  pole.  There  is  but  one  great  spring,  the  primum  mobile,  which 
puts  all  the  rest  in  motion.  It  is  wound  up  by  the  antarctic-pole;  and  by  the 
arctic  pole,  the  movement  may  be  accelerated  or  retarded. 

A  Description  of  the  Diamond  A^nest  (u  it  loas  presented  by  ike  Earl  Marshal  of 
England,  to  the  Royal  Society.        J  36,  p.  907. 

The  parts  of  the  world  containii^g  diainonds,  are  tlic  island  Borneo,  and  the 
tontincnl  of  ludiii  on  boih  &iiles  the  Ganges  t  Pegu  is  reported  to  have  several 
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mines;*  but  the  king  contents  himself  with  his  mines  of  rubies,  sapphires,  to- 
passes,  emeralds,  gold,  silver,  brass,  tin,  and  lead,  and  seveijl  other  rotnmoHitios 
his  COU airy  aftords,  In  great  ]»lenty,  nttbcr  than  to  suft'cr  new  enquirie  s  lo  be 
made,  !e<t  the  discover)  of  such  an  additional  treasure  should  invite  some  of  his 
in:i^tii)oius,  more  potent,  lo  mvade  \vm. 

The  diamond-mines  in  Coromandel  are  generally  near  rocky  hills  or  moun- 
tains ;  a  great  range  of  which  hilts  begins  near  Cape  Comorin,  extending  in 
breadth  about  SO  English  miles,  and  running  in  length  quite  through  Bengala. 
The  kingdoms  of  Golconda  and  Visiaporc,  have  mmes  sufficient  to  furnish  all 
the  world  plentilully  with  diamonds;  but  the-r  kings  permit  digginfr  only  in 
Sum.'  places,  lest  they  shoukl  become  too  common,  and  lest  it  should  tempt 
iuvuiicrs  t)t"  the  country. 

In  the  kingdom  of  Goloonda  arc  23  mines  now  employed,  or  that  have  been 
so  lately.  Colure  was  the  first  mine  used  in  this  kingdom,  Golconda.  The 
earth  is  somewhat  yellowish,  not  unlike  the  colour  of  gravel  dried  ;  but  whiter 
in  some  plnccs,  where  it  abounds  in  smooth  pebbles,  much  like  some  of  those 
of  the  graveUyvt'!  m  England.  They  used  to  tind  great  miinbi-rs  in  tlie  vein, 
if  it  m;iy  p-.opcrly  be  so  called,  the  diamonds  not  lyuig  in  con'/inued  clusters, 
but  rrtquenilv  j>o  very  scattering,  that  sometiuies  in  the  .space  ot  ^  of  an  acre 
of  ground,  digged  between  2  or  3  fathoms  deep,  there  has  nothing  been 
found ;  c$pecially  in  the  mines  that  afford  large  stones,  lying  near  the  surface 
of  the  earth,  and  about  3  fathoms  deep ;  deeper  they  could  not  dig  for  water,  it 
being  in  a  vale  near  n  river. 

The  diamou  ls  :.;tm<l  in  these  mines  are  well  «hnped.  mr^ny  of  ihcm  pointed, 
and  of  a  good  lively  wliite  water ;  but  it  also  (if  kIuccs  ^.uuie  yeilow  ones,  some 
brow  n,  and  of  other  colours.  They  arc  <if  orduiary  sizes,  from  about  six  in  a 
mnngclin,-|-  to  (ive  or  six  mangelins,  each;  some  of  10,  15,  20,  they  find  but 
rarely.  They  have  frequently  a  bright  and  transparent  coat,  inclining  to  a 
gretrnish  colour,  though  the  heart  cf  the  stone  be  purely  white ;  but  the  veins 
of  these  mints  are  almost  worn  out. 

Tlie  tnincs  of  Codawilliku',  Malabar,  at»d  Biittepallam,  consist  of  a  red(li>h 
e.irtli,  inf-IUnng  to  an  orange  colour,  with  which  it  stains  the  clothf-;  «»r"  the 
labourers  tiiat  work,  in  it.  Tliey  dig  about  -t  fathoms  deep.  They  aliord  stones 
gener.illy  of  an  excellent  water,  and  crystalline  skin;  being  of  smaller  sizes 
than  those  of  Colure,  Kamiah,  Gurcm,  aud  Muttampellce,  and  have  a  yellowish 

*  Sinr<       nccnnnt  wia  «-niien>  diain(in«l»  bitve  be«n  tonnd  on  lbs  coDtlncnl  of  Atnerioi  ulto. 
»r.d  piin<c>il.irty  in  the  Bia<iU- 
t  A  nMngtfiui  it  four  grjtns  io  «-cight ;  s«y«  Uoschoten. — drig. 
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earth,  like  Colures  their  stones  like  those  of  the  two  former  mines,  but  mixed 
with  many  of  a  bttie  water. 

The  next  mine  is  CuiTure,  the  most  famous  of  them  all,  and  most  ancient.  In 
it  have  been  found  di;imonc1s  o|' a  seize  weight,  wIiIlH  is  about  p  ounces  troy,  or 
614-  pagos  weight.  It  is  only  employed  by  the  king  tor  his  own  private  use  :  the 
diatnoncls  that  are  found  in  it  are  very  well  spread,  and  large  stones,  it  yields  few  or 
none  small.  They  have  generally  a  bright  skin,  which  inclines  to  a  pale  greenish 
colour,  but  within  are  purely  whtte.    The  soil  is  reddish  as  many  of  the  others. 

About  60  or  70  years  ago,  when  it  was  under  the  government  of  the 
Hindoo,  and  several  persons  permitted  to  adventure  in  digging,  a  Portuguese 
gentli  m  in  went  thither  (i  ;jni  Go.i,  .md  having  «pent  in  mining-  a  great  sum  of 
jnoney  to  the  amount  of  J0(),U0U  pagos,  and  converted  every  tning  be  brought 
with' him,  even  to  his  clothes  into  money,  u  hile  the  miners  were  at  work  for 
the  last  day's  expence,  he  had  prepared  a  cup  of  poison,  resolving,  if  that 
ni^t  he  found  nothing,  to  drink  his  last  with  the  conclusion  of  his  money ; 
but  in  the  evening  the  workmen  brought  him  a  very  fair  spread  stone  of  20 
pagos  weight. 

Not  far  from  Currure  are  the  mines  of  L;Utiwaar  and  G;injeec  vUn,  which 
are  in  the  same  soil  as  Curmre,  and  adord  stones  not  unlike  :  but  Lattawaar 
yields  many  representing  the  great  end  of  a  razor-blade,  thin  on  one  side  and 
thick  on  the  other,  very  white  and  of  an  eKCelient  water ;  but  the  best  of  the 
mine  is  worn  out,  and  Garij  -econta  emplo)ed  only  for  the  king's  private  use. 

Jonagerre,  Pirai,  Ougulle,  Purwillee  and  Anuntaptrllee,  consist  also  of  red 
earth,  and  :ifM)r?l  many  large  stones  ;  part  of  them  of  a  greenish  water  ;  but 
the  most  ob.MjIiiie  niuus  are  ol  VVa/zerucre  and  Munneinurg,  ihc  others  rather 
reprcseatiug  pits  lhau  mmeii  fur  t:icrc  liiey  >mk  tiiruugh  Ingh  rocks  till  they 
go  so  far  below  their  basis,  that  they  can  go  no  further  for  uater,  in  some 
places  40  or  dU  tsithoms  deep.  Tlie  surface  of  the  rocks  consist  of  hard,  firm, 
white  stunc,  into  which  they  cut  a  pit  like  a  well,  of  about  4  or  5,  in  some 
places  6  feet  deep,  before  they  come  to  a  crust  of  a  iniiicral  stone,  like  the 
mmeral  of  iron;  when  they  fill  the  hoi-  with  wool,  ami  keep  there  as  hot  a 
fire  as  ihey  can  for  1  or  3  days,  ti!!  tliev  thralc  it  suiiic.ently  heated  ;  tl)en  they 
pour  m  water  till  they  have  qneiiciied  it,  which  al^o  sLikcs  and  mx)llilies  both 
Stone  and  mineral ;  both  being  cold,  they  dig  again,  take  out  all  the  crumbled 
stuff,  and  dig  up  what  they  can  besides,  before  they  heat  it  anew ;  the  crust 
seldom  is  thicker  than  3  or  4  feet,  after  which  they  come  to  a  vein  of  earth, 
that  ai<ually  runs  under  the  rock  2  or  3  furlongs;  sometimes  much  further: 
this  ihey  dig  all  out  and  seavcd,  and  if  their  fir.sl  attempt  prove  successfuJ,  they 
go  to  work  again,  diLrging  a.s  dix-p  Uh-y  can,  till  tl,L\- cicne  tn  water ;  for 
the  diawmg  wiiereotj  waiiiiag  iiie  help  of  euguieb  kaouu  m  Kurope,  tliey  caa 


408  rntLosoFHiCAL  TiiANSACTioifa.  [amno  1677. 

go  no  deeper,  although  the  yein  lies  lower.  AH  the  lumps  of  tlie  mineral  they 
break  in  pieceo,  and  oAen  find  diamonds  enclosed  in  them.  The  earth  they 
dig  out  is  red:  many  large  stones  are  found  here;  the  smallest  t  about  6  m  a 
mangellccn.  They  are  of  mixed  waters,  but  the  most  part  good,  only  of  dis- 
ngrceablc  shapes,  many  crafrc^ed  pieces  of  stones,  some  as  if  they  had  been  parts 
ot  verv  lorge  ones,  (jtlicrs  witli  pieces  broken  ofF. 

In  Languinboot  tliey  dig  as  they  do  at  Wazzcrgcrree  and  Munneinurg  ;  the 
rock  is  not  altogether  so  solid,  but  the  earth  and  stones  it  produces  much  alike. 
Wootoor  lies  near  Currure>  and  affords  stones  of  a  like  magnitude,  shapes  and 
waters.  It  is  em  ploy  al  only  for  the  king's  use:  and  singular,  in  that  itsdia- 
monds  are  found  in  black  e  irih. 

Muddcmurp  far  exceeds  all  the  rest  for  diamondf?  of  a  delicate  shape,  water, 
and  bright  traiii[>areiil  coal;  yet  it  lias  also  inany  veiny  ones,  but  those  likewise 
of  so  curious  shape  and  water,  that  it  is  difficult  to  discover  thein  from  the 
good,  especially  the  small  ones.  It  produces  stones  of  divers  magnitudes,  from 
10  and  12  in  a  mangelleen,  to  6  or  7  mangelleens  each,  besides  some  large 
ones.  The  earth  is  red,  but  seated  iu  tlie  woods,  and  the  water  so  bad,  that 
to  all,  except  ttie  people  bred  there,  it  presently  occasions  fevers  and  destroys 
abundance,  in";n!Tmcb  tliat  it  is  forsaken.  Yet  it  has  been  more  profitable 
than  any  of  the  rest,  the  vein  frequently  lying  near  the  superhcies  ot  the  curth, 
seldom  running  deep,  and  is  better  furnishMl  than  any  other  yet  discovered. 

Melltvillee,  or  the  New  Mine,  has  its  eartli  very  red,  and  many  of  the  stones  , 
found  there  arc  generally  welUshaped«  their  size  from  5  or  6  in  a  mangelleen 
to  those  of  14  or  15  each,  and  some  larger;  but  greatest  numbers  of  the 
middle  size.  Most  of  them  have  a  thick  dull  skin,  inclining  to  a  yellowish 
water,  not  altoLietht.  r  so  strong  and  lively  as  of  the  other  nmies ;  very  few  of 
them  of  a  crystal  hoe  water  and  cuat.  They  are  reported  to  be  apt  to  tiavv  m 
splitting.  Several  that  promise  by  their  seeming  whiteness  when  rough,  dis- 
cover their  deccilfulness  atter  passing  the  mill,  and  too  often  have  a  yellowish 
tiiu*ture. 

Visi«pore  is  know  n  to  contain  mhies  enclosing  stones  as  large  and  good  as 

tlio^e  of  Golcoofia  ;  but  the  king»  for  reas'>ns  already  given,  makes  use  but  of 
the  ineanesl:  whereby,  as  Golcoitda  is  iaiiiuus  tor  Tne  l.iri:;t:ness  of  those  it 
atiords,  VjMapurc  is  noted  for  the  smallest  ^  whose  rnuies,  tiiough  they  seldom 
t>r  ne\'cr  render  an  adventurer  a  fortune  or  estate  at  once,  as  sometimes  those  of 
^;(>lconda  do,  by  a  great  stone,  or  several  found  together ;  yet  they  are  more 
lOpuUnis  and  belter  employed,  the  small  stones  I}in;r  tltickcr  in  the  earth,  so 
ilnii  ihe  generality  arc  gainers,  and  few  but  they  gel  their  expeucej  whereas  those 
of  Golcntida  dig  away  ;'.  enn?itlcrab]p  fi->rtnne  and  fjnd  nothing,  others  not  slWlT 
'.hargcs,  aini  where  one  is  a  gainer,  several  lo.se. 
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There  are  15  mines  employed  la  the  kingdom  of  Visiapore,  as  follow:— In 
Ramulconeta  mines,  m  red  earth,  about  15  or  1 6  feet  deep,  they  seldom  find 
adiamond  of  a  mangelleen  weight,  but  small  ones,  to  20  or  30  in  a  mancrel- 
leen.  They  are  generally  of  an  excellent  crystalline  water,  have  a  bnglil  c:ear 
akin,  luciming  often  to  a  pale  greenish  colour,  are  well  siiaped,  but  lew  of 
them  pointed.  There  are  also  found  among  them  several  broken  pieces  of 
diamonds,  by  the  country  people  called  shemboes.  In  Banugunnapellee,  Pen* 
dekull,  and  Moodawarum,  th^  dig  as  at  Ramulconeta,  and  in  the  same  kind  of 
eartli;  they  also  aftbrd  stones  much  alike,  being  neighbouring  places.— Cummer- 
willee,  Pjfulkul!,  anJWorkul!,  are  not  far  distant,  and  produce  stones  much  alike, 
out  of  the  same  coloured  earlli,  but  very  small  ones,  even  to  100  in  a  n)an3;elJeen, 

Lungepoleur  mines  are  of  a  yellowish  earth,  like  those  of  Coleur,  its  dia- 
monds are  generally  well  shaped,  globular,  few  pointed,  of  a  very  good  crys- 
talline water,  and  bright  skins;  many  of  them  have  a  thick  dark  grass-green 
skin,  some  spotted  also  with  black,  that  they  seem  all  foul,  yet  are  not  so, 
but  within  purely  white  and  clean.  Their  sizes  are  from  2  or  3  mangelleens 
downwards,  but  few  very  small. — Pootloor  mines  are  of  reddish  earth,  but 
afford  stones  much  hkc  ihose  of  Lungepoleur,  only  smaller,  under  a  mangel- 
leen; the  general  sizei  arc  of  4.,  4.,  ^,  JL,  of  a  mangelleen. — Puncheliiigull, 
Shmgarrampeut,  and  Tondarpaar,  are  also  of  red  cirth;  their  diamonds  not 
unlike  those  of  Coleur,  only  rarely  or  never  any  large  ones  are  ^und  there.— 
Gundepellee  lias  the  same  earth  with  the  former,  and  produces  stones  of  equal 
magnitude;  but  frequently  of  a  pure  Cfystalliae  water,  in  wliich  they  exceed 
the  former. 

Donee  and  Gazerpellee  dig-  hoth  in  red  earth  likewise,  and  afford  stones 
alike,  the  greatest  part  whereof  are  of  good  shapes  and  waters.  They  have 
also  many  shemboes,  and  some  of  bad  water,  some  brown,  which  tliese  people 
call  soft  or  weak  watered,  b^ng  esteemed  of  a  softer  and  weaker  body  than 
others,  by  reason  th^  have  not  so  much  life  when  cut,  and  are  subject  to  flaw 
in  splitting,  and  on  the  mill ;  their  general  product  is  in  stones  of  middle  sizes: 
but  Gazerpellee  has  besides  many  large  ones,  and  is  the  only  mine  noted  for 
such  in  the  kingdom  of  Visiapore. 

The  diamonds  in  all  the  mines  are  so  scattered  and  dispersed  in  the  earth, 
aiiJ  lie  so  thin,  that  in  the  most  plentiful  mines  it  is  rare  to  find  one  in  (]T;_->.»inf^, 
or  not  till  they  have  cleared  them  of  the  cloddy  matter,  in  winch  they  are  en- 
closed; and  some  of  those  of  Melwillce  have  the  earth  so  fixed  about  them, 
that  till  they  grind  them  on  a  rough  stone  with  sand,  they  cannot  move  it 
sufficiently  to  discover  if  they  are  transparent.  Near  the  place  where  they  dig, 
they  make  a  ctatern  of  about  2  feet  high,  and  6  feet  over,  with  a  small  vent  in 
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one  of  the  side^  about  two  inches  from  the  bottom,  by  which  it  empties  itself 
into  a  little  pit,  made  in  the  earth  to  receive  smaU  stones,  if  any  should  run 
through.   The  vent  being  stopped,  they  fill  tlie  cistern  with  water,  soaking 

thcrciti  as  much  of  the  earth  dug  out  of  the  mines,  ns  it  cnn  conveniently 
receive  at  a  time;  then  they  break  the  clorb,  [Vtrk  out  tiie  •^ro:ti  scoikn,  and 
Stir  it  witli  siiovcls  liil  tlie  water  is  ail  nuulLly,  tlie  gravelly  matler  tailing  to 
the  bottom.  Then  they  open  the  vent,  letting  out  the  foul  water,  and  s\)(>ply. 
ing  it  with  clean,  till  all  the  earthy  substance  be  washed  away,  and  none  but 
gravel  remains  at  the  bottom.  Thus  they  continue  washing  till  about  lo  ■  A:'.lk± 
in  the  fore  noon,  when  they  take  the  gravelly  stuff*  they  have  washed,  and 
fp'-endit  on  a  place  made  plain  and  smooth,  near  the  cibtern,  which  being  soon 
dried  b)  the  heat  c  f  ilie  fiin  at  that  time  of  i)ie  day,  tl^ey  very  curiously  look 
it  over,  that  liie  auialicsl  bit  of  a  stone  can  liardly  escape  liiem. 

Some  of  the  expertest  labourers  are  employed  in  searching;  he  that  sets  them 
at  work  usually  sitting  by,  and  overlooking;  but  it  is  hardly  possible,  especially 
where  many  are  employed,  to  watch  them  so  narrowly,  but  that  they  may  steal 
part  of  what  they  find,  as  many  times  some  of  them  do,  and,  selling  it  pri- 
vately, convert  to  their  own  u-e.  If  they  find  a  large  stone*,  they  carry  it  not 
[>n-»sently  to  their  empIo)er,  but  keep  on  IcK.kinjr,  havitio-  e\e  on  him  till 
liiey  observe  he  takes  notice  of  iij,  wlien  uiih  a  turn  ol  liiirir  himd  they  give 
him  a  glimpse  of  it,  but  deliver  it  not  till  they  have  done  work,  and  then  very 
privately,  it  being  the  general  endeavour  to  conceal  what  they  find,  lest  it 
should  come  to  t h'  owli  (!ge  of  the  governor  of  the  place,  and  he  require  a 
share,  which  in  the  kingdom  of  Golconda  is  usually  practise,  without  respect 
to  any  agreement  made  w^th  them. 

The  miners,  tho«e  that  empiuy  them,  and  the  merehant<?  th  it  buy  the  stones 
of  them,  arc  generally  ethnics;  not  a  raussletnan,  tliat  ever  1  heard  of,  foiiowed 
the  employment.  These  labourers  and  their  employ  ers  are  Tellingas,  com- 
monly natives  of  or  near  the  place.  The  merchants  are  the  Banians  of  Guz- 
2arHt,  who  for  some  generations  have  forsaken  their  own  country  to  take ,  up 
the  trade,  in  which  they  have  iiad  such  success,  that  it  is  now  solely  engrossed 
by  them;  v.ho,  corresponding  with  th^ir  countrymen  in  Surrat,  Ooa,  Gol- 
conda, Visiapore,  Agra  and  Dillee,  and  oilier  places  in  India,  furnish  them 
all  with  diamonds. 

The  governors  of  the  mines  are  also  idolaters:  in  the  king  of  Golconda's 
dominbns  a  tellinga  hrammee  rents  most  of  them,  whose  agreement  with  the 
adventiirer  Is,  that  all  the  stones  they  find  under  a  pagoda  weight,*  are  to  be 


*  A  Fligoda  weight  u  9  aungdleeM.— Orig. 
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their  own;  a!l  of  that  wei^rht  and  above  it  to  be  his,  for  the  kin2:'s  use.  But 
althongli  thh  agreernent  be  ^igiu-d  and  sealed,  he  tritiKl-.  not  ai  ail  ihe  perform- 
ance thereof,  but  endeavours  toengiuss  all  the  proilt  lo  hunsc'.i  by  tyrannical 
squeezing  both  merchants  and  miners.  Both  merchaut  and  inuier  go  gciiCi.iily 
nakeil,  only  a  poor  rag  about  their  middle,  and  a  sash  on  their  heads;  they 
dare  not  wear  a  coat,  lest  the  governor  should  say  they  have  thriven  much, 
are  rich,  and  so  enlarge  his  demands  on  them.  The  wisest,  when  they  find  a 
great  stone,  conceal  it  till  they  have  an  opportunity,  and  then  with  wife  and 
children  run  all  awa)  uilo  the  Visiayjore  country,  where  they  are  secure. 

The  government  in  the  Visiaporc  cuuiiiry  is  beLtcr,  iheir  agreement  observed, 
taxes  easier,  and  no  sucli  unpositions  on  provisions ;  the  mcrciiants  go  iiand- 
somely  clad,  amongst  whom  are  several  persons  of  considerable  estates,  which 
they  are  permitted  to  enjoy  peaceably,  by  reason  when^f  their  mines  are  much 
more  populous  and  better  employed  than  those  of  Golconda. 

It  is  observable,  that  notwithstanding  the  agreement  with  the  adventurers 
of  the  mines,  thst  all  stones  above  a  certain  weight  shall  be  f  ir  the  king's  use; 
yet  in  tlie  uietrupv  li?  ol  cither  kingdom,  as  the  cities  of  Golconda  and  Visia« 
pore  are,  there  >s  no  seizure^  all  stones  being  free. 

An  Account  of  some  Books.         136,  p.  gif* 

1.  Tfie  Primitive  Origination  of  Mankind,  considered  and  examined  according  to 
.   the  f/^t^ht  of  Nature;  hy  ike  Honourable  Sir  Mniiheio  Hale,*  Knight^  tale  Lord 
Cinef  Justice  of  his  Majesty's  Court  of  King's  Bench,  London,  1 677,  in^filL 

Tlie  u  nrthy  and  learned  author  of  this  book  principally  considers  tliese 

particulars: 

I.  That  according  to  the  light  of  nature  and  right  reason  the  wprM  was  not 
eternal,  but  had  a  beginning.  II.  That,  if  there  could  be  any  imaginable 
doubt  of  the  world's  having  a  beginning,  yet  by  the  nec<^sary  evidence  of 

*  Sir  Matthew  Hale.  •  Icaroeil  writer  aod  judge,  in  the  tines  of  Cbarles  f.  Crom«v(:>1I,  ini 
Cbarlei  II.  was  bom  1G09,  at  Alderslqr  Ia  Gloucestershire,  and  odQcated  at  Magd.ilen  H^H, 
Oxford.   He  conducted  himself  with  so  oiQcb  prudence  during  the  civil  w^n,  and  after,  thjt  be 

was  esteemed  hy  bolli  parties,  and  enjoyed  honourabtc  employmrriH  ur.der  th^rn.  In  1 6^5  be 
resigned  his  omcc  of  Lord  Chief  Justice  of  toe  King's  Bencb,  and  died  a  few  months  alurwai'ds. 
Sir  Matthew  was  a  veiy  learned  man,  a  sound  lawryer,  an  uprigbi  judgf,  and  an  exemplary  cbrUliao. 
H"5  writings  arc  nnmerous,  on  tlieolnny,  plr.lnsnjiby,  and  on  l  iw.  Th,-  principal  of  whicbj  besides 
tiie  work  above  noticed^  were,  1.  ContcmpliiliODs,  moral  and  diviue,  &va,  2.  Observations  on  the 
'ExperinMntsof  Torricelli,  Svo.  3.  Essay  on  the  Graviiatlon  of  Fluids.  4.  Obwrrations  on  the 
principal  Natural  Mot  ens.  p.iisiculrly  Rirefiiction  and  Condensation.  5,  The  L>&  and  Death  of 
PUnnponiaB  Atticus.  (>.  Fleas  of  tbc  Crown.  7.  Histoiy  of  the  Boyal  Statutes,  ^c.  All  of  which 
are  much  esteemed. 
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natural  light  U  appears,  that  mankind  had  a  beginning,  and  that  the  succesaive 
generations  of  men  were  in  their  origiiial  ex  non  genitis.   III.  That  those  great 

philosophers  who  asserted  this  origiti  of  mankind  ex  non  genitis,  both  ancient 
and  modern,  and  rendered  it  by  hy[)othe5Ps  different  from  that  of  Mosos,  were 
mistiikeii.  Here  the  several  hypoche^es  of  Plalo,  Aristotle,  Eirpcdo<.-les,  Epi- 
curus, Avicon,  Cardan,  Cajsuipmus,  Beregardus,  and  otriers,  are  exainiiietl. 
IV.  That  the  Mosaical  system,  as  well  of  the  creation  of  men  as  of  the  world 
in  general,  abstractedly  considered,  without  relation  to  the  divine  inspiration 
of  the  writer,  is  highly  consonant  to  reason,  imd  on  a  bare  rational  account 
highly  preferable  to  the  sentiments  of  those  philosophers,  who  either  thought 
>  mankind  eternal,  or  substituted  hypotheses  of  the  first  production  different  from 
the  Mosaical. 

I!.  Tractatus  Medicus  de  Morbis  Castrensibus  Internis,  Auth.  Joh.  Valentino 
Willio,  Medico  Regio  Castrense.   Haf.  l6;<9,  in  4to. 

A  treatise  on  camp  diseases,  superseded  by  modern  publications  on  the  same 
subject. 

III.  Hebdoma?  Observationum  de  Rebus  Sinicis.  Auth.  Andraea  Mullero, 
Greitienliagio.    Colon.  Braiideu.  A.  1074. 

This  tract  contains,  1.  An  epitome  of  the  lustory  of  China,  both  of  the  most 
ancient  and  the  most  modern.  2.  A  conjecture  that  the  true  religion  and  know> 
ledge  of  God  has  been  known  in  China.  3.  A  list  of  the  kings  of  China.  4.  A 
representation  of  the  famous  Chinese  herb,  called  Gniseng.  5.  A  memorable 
con^nnction  of  the  phnets  in  the  tiine  of  Noah's  flood.  6.  A  specimrn  of  a 
geographical  coin-iieiitLiiy  on  Paulus  \'eiielus's  Oriental  history.  7.  Of  the 
weel«.l}'djslni)UUon  ut  liays,  and  tlieir  denomination  taken  fronn  ihepJauets,  being 
used  among  the  Chinese  themselves. 

IV.  The  Curious  Distillatory,  &c.  written  originally  in  Latin  by  Joh.  Sigisin. 
Elsholt,  and  translated  by  T.  S.,  M.D.  Physician  in  ordinary  to  his  Majesty. 
Lond.  1677,  in  12010. 

The  author  of  this  tract  treats  on  tlic  art  of  dlstjlling-  coloured  liquors,  ?pirlt>-, 
©Us,  &c.  from  vegetables,  animals,  and  uiaieraJsi  in  liie  doing  of  whicli  hi-  in- 
termixes many  experiments  easy  to  perform,  yet  curious  and  useful,  relating  to 
the  production  of  colours,  of  consistence  and  heat,  in  divers  bodies  that  are 
colourless,  fluid,  and  cold;  and  particularly  several  experiments  on  the  blood  of 
diseased  persons,  and  its  serum. 

V.  Medicina  Statica,  or  Rules  of  Health,  originally  written  by  Sanctorius,* 
now  translated  by  J.  D.   JLond.  1670.  in  l2mo. 

*  Sanctorius  Sanctorin*!,  wl--^  nrquTpd  so  nun  Ti  ri  t,  bri'v  by  the  treastisc  above-mentimcd,  was 
l^aaiCa^4°l»tii3,  audsiuaica.it  I'4du^>  wticxi;hc  ^;tcrwaitU  ebtaioeda  awiUeal  j^rolessoiiiuf • 
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This  Ingenious  and  useful  tract,  now  appearing  in  English,  is  known  to  have 
been  long  since  published  in  Latin  by  the  fainoua  Sanctorias,  whose  design  in 

it  was,  by  a  certain  b.ilance  to  sntisfy  iiitf-Hi'^ent  persons,  who  Jesire  to  take  cn re 
of  (.lif^ir  ho.ihli,  that  thoie  tliKirrs  arc  (i  Lie  vvhicli  iie  lia^  taught  concern) •>■,'  the 
weigiit  ot  iuseusible  perspiralion,  aiiti  iU  causes,  time,  advantages  and  disa  i- 
vantageSi  excess  and  defect;  as  also  touching  the  air,  meat  and  drink,  sleep 
and  waking,  exercise  and  rest,  and  the  aflTections  of  the  mind. 

VI.  Systema  Horticulturse,  containing  in  English  the  Art  of  Gardening,  in 
three  Books.    By  J.  VV.,  Gent.  8vo. 

Treating  of  the  excellency,  sitnation,  poII,  form,  walks,  kc.  of  gardens. 
Secondly,  of  all  sorts  of  trees  ph  iited  lor  ornament  or  sii  iJe,  vviiiter-greeus, 
Hower-trees,  and  llowet  s,  Tiurdly,  of  tlie  kitclieu-gardcn,  and  of  the  great 
variety  of  plants  propagated  for  food,  and  for  any  culinary  uses.  Illustrated 
with  sculptures,  representing  the  form  of  gardens,  according  to  some  of  the 
newest  models. 

The  Manner  of  Haic/'ung  Chtchcin  ai  Cairo.    Rij  Mr.  John  Graves,  la!e  Pro^ 
fe^OTOf  A^itronoim/ at  Ox/or d;  and  communicaletl  by  Sir  George  Ent,  late 
President  of  the  College  of  Physicians,  London.         137,  p.  923. 

The  people  begin  in  the  midst  of  Jannary  to  heat  the  ovens,  employing-  every 
morning  100  kintars,  or  pounds  weight  of  earners,  or  of  Buildlo's  dung,  and 

He  died  at  Veoice  in  l636,  age4  tb.  Tiie  Medidna  Siatica  is  a  work  at' much  origioaliry,  being  (lie- 
i«sult  of  experimeuti  protecuted  for  maoy  years  vnth  great  perseverance  and  exactne«a,  (b}'  means  of 

a  new  contrived  weigliiiig  tnachine,  or  s(atical  chair)  and  it  must  be  confessed  that  many  of  the  pro- 
pmitions  or  aphorisms  relative  to  the  tree  exit  of  tiie  iiiieasible  perepiratiou  as  a  preservatlk-e  of  hcaliU 
and  to  its  deficient  or  suppression  as  a  caase  of  ditease,  are  incontrorertible.   At  the  laiBe  uaic  it 
cannot  be  denied  that  be  assigned  to  the  excretory  Ainctioo  of  il  c  skin  an  inil>ience  by  mucb  (oo 
powerful  nnti  extended,  not  duly  ink'nj  ?nto  cnn-*ide'nt'0!'.  wb-^A  dependency  hcilih  and  disease 
upoa  the  various  other  excreti0D5 ;  nur  tiow  much  tlic  dehciency  of  one  kiad  of  excretion  (tor  in* 
stance  that  of  the  insensible  perspirattoo)  is  often  compensated  by  an  increase  or  excess  of  some  other. 
It  is  therelbre  not  j'jrprising  (hat  tlie  doctrine  of  Sanctorius  should  have  met  \vi(h  opponents,  amon«r 
the  earliest  and  most  coflsptcuQUi  of  wliom  maybe  mentioned  Uippoiytas  Obicius,  a  pbjrtician  of 
Fetrara,  and  aatbor  of  an  attack  emilled,  StaticomasiixsiveSiatic»Med.Oemolitio;  in  which,  how- 
ever, there  is  rooreof  s  iTire  t'uai  of  argument.    On  llie  othef  ii.ind,  the  Medicloa  Statica  has  not 
been  without  its  advocate,  Among  whom  must  lie  numbered  Lister,  and  the  teamed  tic  G  <rter 
Saoctorius  had  a  turn  (or  mechanical  cootrivaoces}  and  besides  the  statical  chair  wiiii  wbtcfi  he  made 
his  experiments  oo  peroration,  he  invented  an  lostrtiment  fiw  extracting  the  stone  from  the  bJadderj 
an  instrument  for  mennr-Pr:  the  pijJse  ;  a  thermometer  for  ascertaining  the  di'grees  of  heat  in  disor- 
dered stales  of  the  body  j  a  pensile  bed  J  a  bath  lag  apparatus,  &;c.   The  olhef  work*  puWi»IieU  by 
this  author  are  lib,  xv,  de  Method.  Vltand.  enorum  qui  in  arte  Medica  eontingunt,  ftA.  16*02;  also- 
Coin mentaries upon  Hippccrates.  G  ilea  and  Aricenua;  asda  book  De IleiiMd»  ioTeni tone,  4to,  16SL«. 
HiiceUected  wiilb^  amouDt  to  4  vol»,  4(0. 
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the  like  quonlity  al  night,  till  the  miUj.t  of  Februacy.  About  which  time  the 
ovens  arc  so  hot,  thai  a  person  can  hardly  ertdura  to  lay  his  han4  on  the  walls. 
After  this,  they  pot  the  eggs  into  the  ovens,  to  lialch  the  chickens,  which  they 
continue  successively  till  the  end  of  May.  . 

Tlu'  cgj;-  ..re  first  put  upon  mats  in  the  lower  ovens,  which  nre  on  the 
groumh  7  or  BuOO  (*pg<?  in  number,  and  huil  oriTy  double,  on*^  upon  another. 
In  the  tivons  abu'.o  these  loivcr,  the  lire  is  made  ia  lono;  henrtl.s  or  iiUte  chan- 
nels, having  saint  depth  to  receive  the  fii*,  from  whence  the  heat  is  conveyed 
intu  the  lower  ovens  before-mentioned.  The  eggs  which  are  directly  nndcr 
these  hearths,  lie  treble  one  upon  another;  the  rest,  as  was  said,  only  double. 
At  night  when  they  renew  the  6rcs  in  the  hearths  above-mentioned,  they  then 
remove  the  ff"T*  H):>t  where  directly  uiuiennost,  lyins^  rreb!e  one  nprm  ntiotlior, 
ill  tl\e  pl  ice  ot  liiose  wiiich  lay  ou  t\\e  sides  only  double,  and  these  bemg  now 
removcil,  they  lay  treble  under  the  hearth,  because  the  lieat  is  there  greater 
than  on  the  sides  where  the  eggs  are  only  double.  These  eggs  continue  in  the 
lower  ovens  14  days  and  nights;  aftcnvanls  they  remove  them  into  the  upper 
ovens,  which  are  just  over  the  lower.  In  these,  there  being  now  no  more  fire 
used,  they  turn  all  lh<^  eggs  4  times  everyday  or  24  hour?.  The  fire  in  the 
upper  ovens,  when  t'.ii;  eggs  are  placed  in  tlie  lower,  is  thus  proportioned:  The 
first  day,  the  greatest  ri re.  Ti  12  second,  less  than  the  rirst.  The  third,  less 
again.  The  fourth,  more  than  the  third.  The  fifth,  less.  The  sixth,  more 
than  the  fifth.  The  seventh,  less.  The  eighth,  more.  The  ninth,  witlvoot 
fire.  Tlic  tenth,  a  little  fire  in  the  morning.  The  eleventh,  they  shut  all  the 
holes 'vith  flax,  Sec  making  no  more  fire;  (or  if  they  should,  the  eggs  would 
break.  J'liey  take  care,  that  the  e^^gs  be  no  hotter  than  the  eye  of  a  man, 
when  they  are  laid  upon  it,  can  well  endure.  Tlte  twenty>first  or  twenty-second 
day  the  chickens  are  hatched,  which  tlie  first  day  eat  not;  the  scoond  liiey  are 
fetched  away  by  women,  who  give  them  corn,  &c 

When  the  chickens  are  Iiaiched  they  put  them  into  the  lower  ovens,  which 
are  covered  with  miits.  Un.ler  the  mats  is  bran,  to  dry  the  chickens:  and 
UjXJn  the  mats  sir;!'.'. ,  lor  the  cluekeijs  to  stand  on. 

The  master  oi  the  ovens  has  a  third  pari  of  the  eggs  for  his  cost  and  pains 
out  of  which  he  is  to  make  good  unto  the  owners,  who  have  twp-tinrds  to 
chickens  for  their  eggs,  such  as  may  happen  to  be  spoiled  or  miscarry. 

The  ground  plot  of  tlie  house  and  ovens  is  delineated  according  to  fig.  I, 
pi.  1-2.  Here  a  b  is  a  long  entrance,  on  each  side  of  wliich  are  14  ovens,  some- 
times more,  sometimes  less.  The  bottoms  and  sides  of  those  oven?  which  are 
on  the  ground  are  all  miide  of  suu-tlned  bricks,  upon  which  they  put  nvits,  and 

on  the  mats  the  eggs.   The  tops  of  Uiese  ovcnti  are  iiat,  and  covered  with  sticks, 
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except  two  ^ong-  <^paces»  which  are  made  of  sun^Hlried  brick   and  are  the  hearths 

above-mentioiRcl,  in  which  the  fires  are  made  to  heat  the  egg'^,  lung  under 
ihem  in  the  lower  ovens.  Abov  these  lower  ovens;  are  so  many  others,  made 
of  fcuri'dried  bricits,  and  arched  at  the  top.  Where  ;ilso  there  arc  some  lioles, 
which  are  stopped  with  tow,  &c.  or  iett  open,  as  they  jjlease,  to  govern  Ihc 
heat  in  the  ovens  below. 

The  plan  of  the  upper  oven  is  according  to  fig.  2.  Here,  a,  is  the  mouth  of  the 
oven,  opening  on  the  long  entrance  ab  above-mentioned,  b  and  c  entrances  into 
the  ovens  adjoining,  d,  c  two  hearths  3  or  4  inches  deep,  in  which  ihey  n  ak  ■ 
the  fire  to  heat  this  and  the  oven  below.  The  depth  of  the  lower  oven  is  about 
%^  feet  Englisli.   The  second  above  4  feet. 

On  Barnacles.   By  Sir  Robert  Moray.    N**  137,  p.  P25. 

In  the  western  isles  of  Scotland,  much  of  the  timber  wherewitli  the  common 
people  build  their  houses,  is  such  as  the  western  oa:an  throws  upon  their  !>hores. 
ITie  njost  common  tr**es  are  fir  and  ash.  They  are  usually  very  large,  and  with- 
out branches ;  which  seem  rather  to  have  been  broken  or  worn  ofF,  than  cut ; 
and  they  are  so  weaiher-beatcn  that  there  is  no  bark  left  on  them,  especially  the 
firs.  Bemg  in  the  island  of  Ulst,  I  saw  lying  on  the  shore  a  cut  of  a  large  fir- 
tree,  of  about  2-:^  fett  diameter,  and  Q  or  10  feet  long;  \\hich  hnd  lain  so  long 
out  of  the  water,  that  it  was  very  dry  i  and  :nost  of  the  .sliells  iliat  liad  fiMrnicrly 
covered  it  were  worn  or  rubbed  off.  Only  on  the  parts  that  lay  next  the  ground, 
there  still  hung  multitudes  of  little  shells,  having  within  them  little  birds  per- 
fectly shaped,  supposed  to  be  barnacles.  The  shells  hung  very  thick,  and  close 
to  each  other,  and  were  of  different  size  s ;  they  were  of  the  colour  and  con- 
sistence of  muscle-shells,  and  the  sides  or  joints  of  them  joined  with  such  a  kind, 
of  film  as  muscle-sliells  have,  whidi  serves  them  for  a  hinge  to  move  upon  when 
they  open  and  shut. 

The  figure  of  llie  barnacle-shcll  is  here  representedj  fig.  3,  pi.  12.  It  is  thin 
about  the  edges,  and  about  half  as  thick  as  broad.  Every  one  of  the  shells  has 
some  cross  seams  or  sutures,  which,  as  I  remember,  divide  it  into  five  parts, 
nearly  after  the  mnnner  as  in  the  figure.  Ttiese  parts  are  fastened  to  each 
other  with  such  a  film  as  muscU  -shells  are.  Tliese  shells  hang  at  the  tree  by  a 
neck,  longer  than  the  shell.  This  is  of  a  kind  of  filmy  substance,  round  and< 
hoUow,  and  creased,  not  unlike  the  wind  pipe  of  a  chicken,  spreadinjc:  out 
broadest  where  it  Is  fastened  to  the  tree,  from  which  it  seems  to  draw  and  con- 
yey  the  matter  which  serves  for  Ihe  growth  and  vegetation  of  the  shell  and  the 
little  bird  wttbio  it.' 
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This  bird,  in  cvcr\'  shcU  that  I  opened,  the  least  as  well  a8  the  largest,  I 
found  so  curiously  and  completely  formed,  that  there  appeared  nothing  w:uiting, 

a?  to  the  external  parts,  for  making  up  a  perfect  sea-fowl:  every  little  p.irt  ap. 
p^Lating  disiinctly,  that  the  wliole  luuked  like  a  large  bird  seen  through  a 
couc;ive  or  dtmiuishing  glass;  colour  and  feature  being  every  wlierc  so  clear  and 
neat.  The  little  bill  like  that  of  a  goose ;  the  eyes  marked ;  the  head,  neck, 
breast,  wings,  tail,  and  feet,  formed ;  the  feathers  every  where  perfectly  shaped, 
and  blackish  coloured ;  and  the  feet  like  those  of  other  water-fowl,  to  my  best 
rcincinbrnnce.  All  being  dead  and  dry,  I  (iu!  not  look  after  the  inward  parts  of 
then).  But  I  carried  about  20  or  -24  away  me.  The  largest  I  found  upf>n 
the  tree  was  but  about  i»ize  ot  live  %ure  here  representing  theuri.  I  never 
saw  any  of  the  little  birds  alive,  nor  ever  met  with  any  person  that  did.  Only 
some  credible  persons  have  assured  me,  they  have  seen  some  as  large  as  their 
fist.* 

Description  of  (he  Is/and  Hiria,    By  Sir  Robert  Moray.    N»  137,  p.  Q27. 

Un  ta  \ics  (roin  Snod,  ui  the  of  Skye,  west  and  by  north.  Fiom  tlie 
nearest  land  to  it  in  the  Hereisch,  from  whence  people  commonly  take  boat,  it 
lies  due  west,  and  the  distance  of  about  50  miles.  There  are  three  islands  to- 
gether, Hirta,  Soa,  and  Burra;  but  Hirta  only  is  inh  tbited.  The  other  two 
are  excellent  pasturage  for  sheep,  every  sheep  there  having  two  Iambs  every 
year. 

Burra  is  inaccessible,  except  to  the  men  of  IIi-ui  onlv,  vn  account  of  the 
difficulty  of  landing;  there  being  but  about  a  foot  bioad  ot  a  landing  place,  and 
that  only  to  be  attempted  when  the  boat  rises.  For  their  usual  way  is,  w  hen 
they  come  near  the  rock  they  turn  the  boat,  and  set  the  side  to  the  shore,  two 
men,  one  at  each  end  of  the  boat,  with  two  long  poles  keeping  it  off,  that  the 
waves  may  not  dash  it  too  violently  against  the  rock,  when  it  rises  ;  at  which 
time  only  he  who to  !;ind  m:ikes  his  attempt.  If  lie  miss  his  landing  place  hf 
h\h  into  the  sea,  and  ilje  rest  o<  the  people  haul  him  aboard  by  a  '^m:<\l  rope 
fastened  about  his  middle,  to  prevent  that  danger.  But  when  he  safely  lands, 
which  they  seldom  oiiss  to  do,  the  rest  of  bis  fellows  land  one  by  one ;  except 

•  In  the  present  advanced  atateof  natural  bUstary,  it  is  almost  unn-r-'is-Tn-  fo  nbs,  ,  ><  that  (lie 
fiuppoied  birds  contancd  io  ihe  sbdU  bere  mentioned  were  no  other  ihan  the  proper  iniiabiting  ani- 
mat*  belonging  to  ibe  Ltnn^an  genua /r/m  among  ihe/rsiocfa;  tbe  animaUtself  leieinbling  the 

gctios  liitun,  laving  several  pair  of  Cuivcd  and  juinlpd  feelers  or  (ftitamla,  which,  from  ihcir  pectt* 
liar  disposiiiun  and  fuiiged  edges,  bear  a  t  ude  gcjicral  rviemblance  to  liic  tail  of  a  bitd.  The  species 
bere  meant  is  the  bfat  anatij'erc  of  Linniens* 

1 


roL.  XII.]  PMJLOSOPHICAX.  TBAN9ACTIOir9.    .  4I7 

flo  many  as  they  leave  to  attend  their  little  boat,  which  is  commonly  of  six 
oars. 

If  there  be  any  slranjer?,  as  many  go  from  the  nearest  islands  in  summer, 
they  niu?t  be  tied  about  ilie  middle  with  a  strong  rope-,  and  when  the  men  of 
Hirta  have  clnnbed  up  to  the  top  ot  tlie  rock,  whirh  I^  above  '2  i  fathoms,  be- 
fore they  set  their  foot  on  grass,  they  haul  up  ihe  sir;uigers  to  them  with  the 
ropes.  When  they  have  gathered  as  many  egg^,  and  killed  as  many  fowls  as 
will  load  their  boat,  they  lower  all  down  into  the  boat,  and  the  ablest  fellow  is 
always  left  behind,  who,  having  nnne  to  help  him,  must  throw  himself  into 
the  ^a,  and  so  recover  the  boat,  fiurra  lies  from  Hirta  about  six  miles  north* 
ward. 

Soa  lies  near  Hu  ta^  on  the  south- we&r.  In  this,  except  fowls,  there  is  no- 
thing remarkable  but  a  creek,  frequented  by  large  seals.  The  people  are  so 
daring,  that  they  go  in  their  boat,  about  four  of  them,  in  that  narrow  passage, 
to  kill  these  seals  with  poles,  having  scarcely  room  for  their  oars,  and  every 

where  secmincr  to  close  up  the  inouth  of  the  passage.  If  the  wind  change 
daring  there  being  there,  it  is  not  possible  to  save  man  or  boat.  There  are  se- 
veral rocks  rising  out  of  the  sea  amongst  the«e  islands,  winch  the  people  of 
Hirta  call  sucks:  some  10,  20,  or  24  fathoms  above  water,  without  any  grass 
upon  them.  On  the  round  tops  of  the  rocks  a  great  number  of  fowls  breed, 
and  in  all  lh(  dirts.  Among  the  rest  there  is  one  called  Stacka  Doona^  on  the 
top  of  which  breeds  such  an  abundance  of  fowls,  that  though  it  seen)s  inac- 
cessible, yet  th$  men  of  Hirta  have  ventured  to  {rn  thither.  After  they  have 
landed  with  much  ditiiculty,  amanbiumg  room  but  for  one  of  his  feet,  he 
must  climb  up  12  or  l6  fathoms  ingli.  iie  then  comes  to  a  place,  where  having 
but  room  for  his  left  foot  and  left  band,  he  must  leap  (roro  thence  to  such  an- 
other place  before  him ;  which,  if  be  hit  right,  the  rest  of  the  ascent  is  easy, 
and  with  a  small  cord,  which  he  carries  with  him,  he  hauls  up  a  rope,  by  which 
all  the  rest  come  up  B'it  if  he  misses  that  footstep,  as  oft.  n  happens,  he  falls 
into  the  sea,  and  llie  re-(  d  aw  hiir.  by  the  small  core!.  After  sittin^^  still  till 
he  be  a  little  relVeshed,  lie  tlicn  tries  it  again;  tor  every  one  there  is  not  able  to 
undertake  it. 

Hirta  island  is  2  miles  in  lengtli,  accounted  Five-penny  land.  In  it  are  10 
families.   The  men  seldom  grow  old;  and  seldom  was  it  ever  known  that  any 

man  died  in  his  bed  thi  re,  but  was  either  drowned  or  broke  his  neck.  The 
rnen  arc  strong,  laiv  e^  and  well  complexioned.  Their  food  is  only  yoi:ng  fowls 
and  eggs;  their  druik  whey  and  water.  They  are  much  given  t;.  keeping  of  holy 
days,  having  a  number  of  little  chapels,  where  sometimes  they  watch  whole 
nights,  making  merry  together  with  their  ofieriogs. 
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The  clikf  cmplojiTient  of  Iheir  women  is  to  hnrrow  tlie  land,  which  ihey 
um&t  do  when  their  husbands  are  cititibing  for  fowls. 

Their  ordinary  way  of  dividing  the  hind,  is  one  halfpenny  to  every  family. 
The  rocks  also  are  divided,  such  and  such  on  every  halfpenny.  And  there  is  a 
kind  of  officer  left  by  the  master  of  the  island,  who  governs  in  his  absence,  and 
so  regulates,  lliat  the  best  dlinbers  and  the  worst  are  mixed  tog-etlier,  that  so 
none  of  the  land  be  unlaboured  ;  that  is,  that  all  the  shelves  of  the  highest  rocks 
be  seai'died  tor  eggs. 

Tiie  way  of  their  climbing  is  thus ;  they  go  two  and  two  with  a  long  rope, 
not  made  of  hemp^  but  of  cow  hides  salted,  and  the  thongs  cut  round  about, 
and  plaited  six  or  nine  fold.  Each  end  of  the  rope  is  tied  about  each  one  of 
Iheir  middle,  and  he  that  is  foremost  goes  til!  he  comes  to  a  safe  standing,  the 
other  standing  firm  all  that  time  to  keep  him  up,  in  case  his  feet  should  have 
slipped:  when  the  foremost  is  come  to  a  safe  standing;  then  the  oth<.*r  r^ops, 
either  below  or  above  him,  where  his  business  is;  atid  so  they  uatcli  tinie 
about i  sekluni  auv  oi  them  being  lost  when  this  is  observed. — When  any  couple 
is  to  be  married,  the  aforesaid  officer  brings  them  to  one  of  their  shapels,  and 
administers  an  oath  to  them  ;  and  thus  they  are  married. 

Their  children,  about  the  age  of  15  or  16,  come  with  the  master  of  the  isle  to 
the  Hereisch  island,  and  are  there  baptized. 

An  ordinary  way  of  killing  the  fowls  in  the  mis-t  is  thi':,  some  of  the<e  fellows 
lie  beside  the  door  of  the  little  houses  they  have  in  their  isiands,  flat  upon  liieir 
backs,  and  Open  their  breasts ;  wliich  when  tiie  fowls  perceive,  they  perch 
upon  them,  and  are  presently  taken.  And  thus  hundreds  are  killed  in  one 
night. 

Observations  on  a  Camckon.     Bi/  Dr.  Jonathan  Goddard,  late  Professor  of 
Fhysic  at  Gresham  CoUoge,  London.*    N**  137,  p.  Q30, 

There  is  nothing  of  sufficient  importance  in  this  paper  to  justify  reprinting  it. 

Account  oJ  the  Iron  fVorh  in  the  Forest  of  Dean.    By  Henry  Fouile,  Esq,  < 

N«  137,  p.  931. 

The  forest  of  Dean,  cciuprelirncling  iliaL  part  of  Glocestershire  between  the 
rivers  Wye  and  Severn,  consists  generally  of  a  stiff  clay.  The  country  !i  fuli  of 
hills  but  no  where  high,  and  rarely  of  a  steep  ascent.  Between  them  run 
many  little  springs  of  a  more  brownish  colour  than  ordinary  waters,  and  often 
leaving  in  their  passage  tinctures  of  rust.   The  ground  is  naturally  inclined  to 
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wood,  espec'inlly  hasel  and  oak,  of  which  last  sort  it  has  proddced  formerly  very 
stalely  timber ;  though  now  almost  totally  destroyed  by  the  increase  of  the  iron 
worktt. — On  the  surface  of  the  c  irth  in  many  pla<«8,  lie  abundance  of  rough 
stones,  sonie  of  tht-m  of  great  bulk  ;  but  where  the  rnine-^  ar<;  -tunk,  they  rather 

meet  with  veins  of  scaly  stone  than  hard  and  solid  nicks.  Within  tb*'  fore'-t  is 
found  great  plenty  of  coal  and  iron-orc;  arid  in  some  places  red  and  \cllo\v  ociire; 
which  are  all  llic  inineriiU  thai  are  jet  discovered  there. — The  iron  Ore  is  found 
in  great  abundance  in  most  parts  of  the  forest:  differing  both  in  colour,  weight 
and  goodness.  The  best^  which  they  call  their  brush-ore,  is  of  a  blueish  colour; 
very  ponderous  and  full  of  little  shining  specks,  like  grains  of  silver.  This 
afi^rds  the  gr^test  quantity  of  iron ;  but  being  melted  alone,  it  produces  a 
nieta!  very  short  and  brittle,  and  therefore  not  so  fit  for  common  use. 

To  remedy  this  ;nconvcniencc  tliev  niake  me  of  a  m.Tterial  which  (hev  call 
cinder,  being  only  the  refuse  ot  the  ore  after  the  inetnl  has  been  extracted;  which 
being  mingled  with  the  other  in  a  due  cjuantity,  gives  Jt  that  excellent  temper  of 
toughness,  for  which  this  iron  is  preferred  before  any  that  is  brought  from 
foreign  parts* 

To  understand  this  rightly,  it  is  to  be  noted,  that  in  former  times  when  their 
works  were  few,  and  their  vent  small,  they  made  use  of  no  other  bellows  but 

such  as  were  moved  by  the  strength  of  men  :  by  reason  whereof  their  fires  were 
much  less  nitense  than  in  the  lurnaces  they  now  enif)!oy.  So  that  having  in 
them- melted  down  only  the  principal  part  ot  the  ore;  they  rejected  tlie  rest  as 
useless,  and  not  worth  their  charge.  This  they  call  their  cinder,  which  is  now 
found  in  an  inexhaustible  quantity  through  all  parts  of  the  country,  where  any 
former  works  have  stood. 

After  they  have  provided  their  ore,  their  first  work  is  to  cil  '  i ;  it:  which  is 
done  in  kilns,  much  after  the  fashion  of  ordinary  lime-kilns.  These  they  fill  up 
to  the  top  with  coal  and  ore,  stratum  super  stratum,  until  it  be  full ;  and  so 
setting  tiie  to  tlie  bottom  they  let  it  burn  till  the  coal  be  wasted,  and  then  re- 
new the  kilns  with  Ire&h  ore  and  coal,  in  tlie  same  manner  as  before.  Tins  is 
done  without  fusion  of  the  metal,  and  serves  to  consume  tlie  more  drossy  pai  is 
of  the  ore,  and  to  make  it  finable,  supplying  the  beating  and  washing  which  are 
used  for  other  metals.^From  hence  it  is  carried  to  the  furnaces,  which  are 
built  of  brick  or  stone,  about  24  feet  sqiure  on  the  outside,  and  near  30  feet  in 
height;  within  not  above  8  or  10  feet  over,  where  it  is  uidest,  wliich  is  about 
the  middle ;  the  top  and  bottom  having  a  narrower  compass,  much  like  the 
shape  of  an  egg. 

Behind  the  furnace  are  placed  two  huge  pair  of  bellows,  whose  noses  meet  at 
a  little  hole  near  the  bottom.   These  are  compressed  together  by  certain  but* 
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tons,  placed  on  the  axis  of  a  very  Urge  wheel,  which  is  turned  shout  hy  water, 
in  the  manner  of  an  overshot-whcel.   As  soon  as  these  buttons  are  slid  olf,  the 

bellows  arc  raised  again  by  the  romiterpolse  of  weights;  by  which  they  are  made 
to  play  alternately,  the  one  giving  its  blast  all  the  time  the  otfu  r  is  rising. 

At  first  the  furnaces  are  filled  with  ore  and  cinder,  intermixed  wah  fuel, 
whic'i  in  iliese  works  is  dways  ot  charcoal;  laying  them  hoiiow  at  the  bottom, 
tliat  they  may  more  easiiy  uike  tire;  but  after  they  are  once  kindled,  the  mate- 
rials run  together  into  a  hard  cake  or  lump,  which  is  sustained  by  the  shape  of 
the  furnace,  and  through  this  the  metal  as  it  melts,  trickles  down  into  the  re< 
ceivers,  which  are  placed  at  the  bottom,  where  there  is  a  passage  open,  at 
which  they  take  away  the  scum  and  dross,  and  let  out  th«  metal  as  they  see 
orcnsion. — Before  the  mouth  of  the  furnace  lies  a  great  bed  of  sand,  in  which 
arc  made  furrows  of  the  shape  into  which  tUey  intend  to  cast  the  iron.  Into 
these  when  the  receivers  are  full  they  let  in  tlie  metal;  which  is  made  so  very 
fluiil  by  ihe  violence  ol  the  fire,  that  it  not  only  runs  to  a  considerable  distance, 
but  continues  boiling  for  a  good  while. 

After  these  furnaces  are  once  at  work,  they  keep  them  constantly  employed 
for  many  months  together,  never  suffering  the  fire  to  slacken  night  nor  day ; 
but  still  supplying  the  waste  of  the  fuel  and  other  materials  with  fresh,  poured  in 
at  the  top. 

Several  artcmpts  have  been  made  to  introduce  the  use  of  sea-coal  m  these 
worlds,  instead  of  charcoal ;  llie  former  being  to  be  had  at  an  easier  rate  tlun 
the  latter :  but  hitherto  they  have  proved  inefFectual.  The  workmen  finding  by 
experience,  that  a  sea-coal  fire  how  vehement  soever,  will  not  penetrate  the  most 
fixed  parts  of  the  ore,  and  so  leaving  much  of  the  metal  unmelted. 

From  these  furnaces  they  bring  their  sows  and  pigs  of  iron,  as  they  call  them, 
to  their  forges.  Tliese  are  of  two  sorts,  though  standing  together  under  the 
sam^roof:  one  thev  call  their  finery,  the  otlicr  tlie  ehafery.  Both  ot'  tliein  are 
open  hearths,  on  which  they  place  great  lieaps  of  sea-coai,  and  behind  them 
bellows,  like  to  those  of  the  furnaces,  but  not  near  so  large.  Into  the  finery 
they  first  put  the  pigs  of  iron,  placing  three  or  four  of  them  together  behind  the . 
fir«,  with  a  little  of  one  end  thrust  into  it.  Where  softening  by  degrees  they 
stir  and  work  them  with  long  bars  of  iron,  till  the  metal  runs  tc^ther  into  a 
round  mass  or  lump,  which  they  call  a  half.btoom.  This  they  takeout,  and 
giving  it  a  few  strokes  with  their  sledge?,  they  carry  it  to  a  great  weighty  ham- 
mer, which  is  raised  by  the  motion  of  a  waicr-whecl,  where  applying  it  dexte- 
rously under  tiie  blows,  they  presently  have  it  beaten  out  into  a  tiiick  short 
square.  This  they  put  into  the  finery  again,  and  heating  it  red  hot,  they  work 
it  out  under  the  same  hammer,  till  it  comes  into  the  shape  of  a  bar  in  the 
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middle,  with  two  square  knobs  in  the  ends.  Lastly,  they  give  it  other  heatings 
in  the  cbafery,  and  more  workings  under  the  hammer,  till  they  have  broi  glu  it 
into  bars  of  several  shapes  and  sizes,  fit  for  sale.  And  if  they  omit  any  one 
process,  it  will  be  sure  to  be  deficient  in  toughness,  which  is  accounted  its  per- 
fection: though  for  several  purposes,  as  for  the  backs  of  chimneys,  hearths  of 
ovens,  and  the  like,  they  have  a  sort  of  rast-iron,  which  they  take  out  of  the 
receivers  of  the  lurnace  in  great  l.uHe.s,  and  pour  it  into  moulds  of  fine  sand  : 
but  liiis  sort  of  iron  is  so  very  brittle,  that  being  heated,  with  one  blow  of  a 
hammer  it  breaks  all  to  pieces. 

The  Method  of  making  Cerusse,    By  Sir  Philiberto  Femati,        137,  p.  935. 

Pigs  of  clean  and  soft  lead  are  cast  into  thin  plates,  a  }'ard  long,  6  inches 
broad,  and  as  thin  as  the  back  of  a  knife.  These  are  artfully  rolled  round  in 
sudi  a  manner  that  the  surfaces  no  where  touch;  for  where  they  do,  no  cerusse 
grows.— Thus  rolled  they  are  put  each  in  a  pot,  just  capable  to  hold  one,  sus- 
tained by  a  little  bar  from  the  bottom  ,  that  it  comes  not  to  touch  the  vinegar, 
which  is  put  into  eacli  pot,  to  effect  the  corrosion. — Next  a  square  bed  is  made 
of  new  hurse-diing:,  large  enough  to  hold  20  pots  abreast,  and  so  to  make  up 
the  number  ol  400  in  one  bed.— Then  each  pot  is  covered  wilh  a  plate  of  leadj 
and  lastly  all  with  boards  as  close  as  possible.  This  repeated  four  times,  makes 
what  is  called  one  heap,  containing  l6oo  pots. 

After  three  weeks  the  pots  are  taken  up,  the  plates  unrolled,  laid  upon  a 
board,  and  beaten  with  battledoors'  till  all  the  flakes  come  off :  which  if  good, 
prove  thick,  hard  and  weighty,  if  otherwise,  fuzzy  and  light ;  or  sometimes 
black  and  burned,  if  the  dang  prove  not  well  ordered  :  and  sometimes  there 
Will  be  none. — From  the  beating-table  the  Hakes  are  carried  to  the  mill  ;  and 
with  water  ground  between  millstones,  untill  they  be  brought  to  almost  aa  iu- 
palpable  fineness.  After  which  it  is  moulded  into  smaller  parcels,  and  exposed 
to  the  sun  to  dry,  till  it  be  hard,  and  so  fit  for  use. 

Sometimes  two  pots  alike  ordered,  and  set  one  by  each  other,  without  any 
possible  distinction  of  advantage,  shall  yield  the  one  thick  and  good  flakes,  tl^ 
other  few  and  small  or  none. — Sometimes  also  the  pots  arc  taken  up  all  dry,  and 
so  prove  tben  the  best:  sometimes  again  they  are  taken  up  wet. — Tt  some- 
time->  happens  too  that  the  plates  tliat  c-over  the  pots  yield  better  and  thicker 
flakes  than  the  rolls  within.  And  liie  outsides  next  to  the  planks  larger  and 
better  than  the  insides  next  to  the  rolls,  and  to  the  spirits  that  first  arise  from 
the  vinegar. 

The  accidents  happening  to  the  workmen^  are  immediate  pain  in  the  stomachy 
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with  excee<ling  contortions  in  the  £^ts,  and  cosiiveness  that  yields  not  to 
Cdthnrtics.  and  hardly  to  olten  rejiealed  clysters:  best  to  leniti\es,  oil  of  olives, 

or  Mroi»L-  nvw  \^ort.  lliC}  also  fiill  into  acute  feverx,  and  asthmas,  or  shortness 
of  breulh.  And  these  are  efRcted  principtilly  by  the  mineral  steams  in  the  casting 
of  tl^**  f  latts  of  lead,  nnd  by  th?*  fiu«t  of  iIk»  flakes  ;  aUo  by  tbe  steaius  Coming 
from  ilif  iie.ips,  wlu  n  the  pots  are  taking  up.  Then  wiih  a  vertigo  or  dizziness 
in  the  bend,  wuIj  cuntmual  great  pain  iu  the  brows,  bl.iidne**,  stupidji),  md 
p»rai>tic  aiii^ctions;  Ictes  of  iip|<etite,  sickness,  and  frequent  vomitings,  generally 
oi'pure  phlegm,  sometimes  mixed  with  choler,  to  the  extreme  weakening  of  the 
lorly.  And  these  chiefly  in  those  that  have  the  charge  of  ^grinding,  and  over 
the  drying  place. 

An  Account  of  two  Books,   W  1 37,  p.  9^6. 

I.  The  True  Intellecfual  System  of  the  Universe.  The  First  Part.  Where, 
in  all  tbe  Reason  nnd  Philosophy  of  Ath^iistn  is  confuted,  31. il  its  impossibility 
demonslialed.     By  R.  Cudworlh,  D.  D.*     London,  16/8,  in  fol. 

The  design  oftlie  aulhtT  js  to  dr^nionstr^itc  these  three  ihius^s  ■.  1.  Tliat  there 
is  an  omnipotent  iulelligeni  Being  piesuiing  overall. — '2.  liiat  tiui>  lacing  ha$ 
an  essential  goodness  and  justice:  the  differences  of  moral  good  and  evil  not 
being  by  will  and  law  only,  but  also  by  nature ;  according  to  which  the  Deity 
acts  and  governs  mankind.  3.  That  necessity  not  being  intrinsical  to  the  na> 
turc  of  every  thing,  but  men  having  such  a  power  over  their  own  actions,  as  to 
render  them  accountable  for  the  same ;  there  is  therefore  a  distributive  justice 
running  through  the  world. 

*  Dr.  Ralpb  Oidwortb  was  bom  in  1617.  at  Albr,  in  Somenetsbira.   He  studied  at  Cambridge, 

where  v.M'e  he  was  tutor  he  had  Sir  Wm  T  mple  among  his  pupil*.  Here  also  be  held  varioui 
©iher  importaat  and  tucraiivc  offices,  as,  the  Hebrew  fuoiesionhip,  and  soccestively  >J»e  mastership 
of  ClarebaU  sod  CbrUt's  C<dle§« }  and  bisj  chureb  pitfementa  were  the  rectory  of  Nordi  Cadbury, 
tbe  vicarage  of  A^well,  and  a  prebendary  in  die  cathedral  of  Gioucest^r.  He  died  ai  Cambridge 
I68S,  aged  71»  leaving  among  other  chiltiren,  a  H^nghier  narrnd  Dcfrnnr'^i,  who  distinguished  her- 
»df  by  ber  learoli^.  Dr.  Cudworth  was  well  acquainted  with  the  learned  languages,  tbe  beUa 
letif  s,  and  aotiquitki ;  he  was  a  aoond  divine,  a  deep  metapbyMcian,  and  a  good  matbemaiiciiin. 
In  philosophy  be  Wlnwed  the  rnfd  jnlc d  prli  ciplcs  ;  and  in  metaphysics  ih6  ideas  and  opinioo*  of 
Piato^  Ui«  chief  works,  besides  the  intdleclual  sy&ieoi  against  inlideU,  abovementinned.  were— 
1.  A  DiKoane  00  tbe  Lord's  Supper,  id42.  a.  A  Sermoo  agaimt  Abtoluie  iUprobaiion.  3.  A 
tfcnti^e  concerning  Eternal  apd  ( m mutable  Mofality.  The  Intrlleiiual  Jsysiem  w«s  tiaiiUated  into 
Lalii)  by  Moshelm,  with  notes  and  ditsertn-ions,  Jena,  173s,  •>  volumes  folio,  and  since  at  Leyden. 
9  volumes,  4U>.  In  1743  also  rame  obi  a  complete  edui-n  of  tne  Intdlk-ciual  System,  wiib  toni« 
additio  nal  pieces,  edited  by  Dr.  Bircb ;  and  an  abridgement  has  been  publisbed  by  Thomas  Wise,  in 
2  volumes  4tOj  which  is  esteemed. 
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II.  The  Six  Voyages  of  John  Baptista  Tavernier,*  Baron  of  Aubonne,  through 
Turkey,  into  Persia  and  the  East  Indies.    London,  1(^78,  in  fol. 

Some  observations  have  before  been  cited  out  of  this  book;  and  no  farther 
account  of  it  is  now  neoe&sary. — See  Page  343,  355  of  this  volume. 

Or  the  Culture  or  Planting  and  ordering  of  Saffron,    By  the  Hon*  Charles 

Howard.       138,  p.  945. 

Saffron  heads  planted  in  a  black,  rich  sanJy  mold,  or  in  a  mixed  sandy  land, 
between  white  ami  red,  and  only  moderately  ricli,  yield  the  greatest  plenty  of 
saffron.— Plough  the  ground  in  the  beginning  of  April,  and  lay  it  very  smooth 
and  level. — About  three  weeks  or  a  month  after,  spread  upon  every  acre  20 
loads  of  rotten  dung,  and  plough  it  in. — At  Midsummer  plough  it  again,  and 
plant  the  saffron  heads  in  rows  3  inches  distant  from  each  other  every  waj-,  inri  .3 
inches  deep. — Observe  this  order  in  planting  of  whole  ticKis,  whereby  ilie  iieacls 
will  lie  every  way  3  inches  sqnare  from  each  oilier.  Only  paths  or  shallow 
trenches  are  to  be  left  2  or  3  yards  asunder,  which  serve  every  year  to  lay  the 
weeds  to  rot  that  are  to  be  weeded  and  pared  off  the  ground. 

As  soon  as  the  heads  begin  to  shoot  or  spear  within  the  ground,  which  is 
usually  a  fortnight  before  Michaelmas,  hoe  or  pare  the  ground  all  over  veiy 
thin ;  and  rake  lightly  all  the  weeds  and  grass  very  clean,  lest  it  clioak  the 
flowers,  which  will  soon  after  appear ;  and  are  then  to  be  gathered,  and  tlie 
saffron  to  be  picked  and  dried  lor  use. — In  May  the  safinin-grass  will  be  quite 
withered  away;  after  which,  the  weeds  and  grass  produced  may  be  cuL  or  mowed 
otffroro  time  to  tinie  to  feed  cattle  till  about  Michaelmas,  at  which  time  the 
heads  will  begin  to  spear  within  the  ground.— Then  hoe,  pare  and  rake  the 
ground  dean  as  before,,  for  a  second  crop.  And  the  like  directions  are  to  be 
observed  the  next  year  for  a  third  crop. 

The  Midsummer  following  dig  up  all  the  saf&on^heads,  and  plant  them  again 
in  another  new  ground,  ordered  as  aforesaid,  wherein  no  saffron  has  hren 
planted,  at  least  not  witlim  seven  years — The  tiowcrs  are  to  be  gathered  as 
soon  as  they  ci  ine  up,  before  they  arc  full  blown,  whether  wet  or  dry. — Pick 
out  the  sheaves  clean  from  the  shells  or  flowers,  and  sprinkle  them  two  or  three 
Angers  thick,  very  equally  on  a  double  saffron-paper.   Lay  this  on  the  hair- 

•  John  BnptUt  Tavernicr,  a  noted  French  traveller,  was  torn  at  Paris  in  l6"05.  He  visited  Turkey, 
Perm,  and  Uie  Iia<t  Indies  six  umes  j  end  oa  tbe  seventb  juurne/,  in  losy,  died  at  Moicow,  tKiog. 
S4  years  of  age.  He  bad  acquired  a  great  fortune  by  trading  in  jeweb^  and  wai  ennobled  b/  Lewie 
the  14lli.  Hisaffiir*  however,  in  ihc  latter  part  ot"  hi';  life,  fr II  in'o  bad  corditlon,  the  mil* 
insnager>-ient  oi  li  ^  nephew,  to  whom  iliey  were  entrusted.  Hi«  ttaveli  have  been  published iDmaDj 
imsQ.%  aiid  latiguDges.  The/  amcQot  to  6  volumes  lo  ISmo. 
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clolh  of  the  eafFron-kiln,  and  cover  it  with  two  or  more  saffron-pnpers,  a  piece 
of  woollen  cloth,  or  thick  baize,  and  a  cushion  of  canvas  or  sackcloth  filled  with 
barlev-Rtravv,  which  lav  the  kilii-boarrJ. — Put  into  the  ki!ii  clean,  thoroughly 
kHidled  <  h  iicoai,  ovc*n  coals,  or  the  hite,  keeping  it  so  hot  tiial  jou  am  lianlly 
endure  your  fingers  between  the  paper  and  the  hair-cloth.— After  an  hour  or 
more  turn  in  the  edges  of  the  cake  with  a  knife,  and  loosen  it  from  the  paper. 
If  it  stick  fast  wet  the  outside  of  the  paper  with  a  feather  dipped  in  beer>  anrl 
then  dry  the  papers.  Turn  the  cake,  that  both  sides  mny  be  of  a  colour.— 
If  it  stick  again  to  the  paper,  loosen  It,  and  then  dry  it  by  a  very  gentle  heat, 
with  the  addition  of  '20  or  30  pound  weij^ht  laid  on  ihe  kilti-bitard — The 
saffron-rake  being  sufhc  cnl] y  di  ied,  it  is  fit  for  use,  and  wiU  last  a  good  many 
ycaibi,  being  wrapped  up  and  kept  close. 

The  best  saffiron  is  that  which  consists  of  the  thickest  and  shortest  chives, 
of  a  high  red  and  shining  colour;  both  without  and  within  alike. — Saffron  is 
oftentimes  burned,  and  in  knots,  spotted  and  mixed  with  the  yellows  that  are 
within  the  shells.— One  acre  yields  at  the  least  12  pounds  of  good  Saffron,  one 
year  with  another,  and  some  years  20  pounds. — Sixteen  quarters  of  saifron^heads 
are  sufficient  to  plant  one  acre. 

The  kiln  consists  of  an  oakeii-fra:ne,  lathed  on  every  side,  12  inches  square 
in  the  bottom,  2  feet  high,  and  two  feel  acjuare  at  tlie  top  ;  upon  which  is  nailed 
a  hair-cfoth,  and  strained  hard  by  wedges  driven  into  the  sides;  a  square  board 
and  a  weight  to  press  it  down,  weighing  about  a  quarter  of  a  hundred.— The  in- 
sides  of  the  kiln  covered  all  over  with  the  strongest  potter's  clay,  very  well 
wrought  with  a  little  sand,  a  little  more  tliau  2  inches  thick,— The  bottom  must 
be  lined  with  clay  4  or  -S  inches  thick,  which  is  the  hearth  to  lay  the  fire  on : 
and  level  with  which  is  to  he  made  a  little  bole  to  put  the  fire  in.  The  outside 
may  be  plastered  all  over  wttli  lime  and  hair. 

Account  of  the  Tin  Mines  in  Comwail.    By  Dr.  Christopher  AJerref. 

N**  J  38,  p.  p49. 

The  stones,  tiom  which  tin  is  wrought,  are  sometimes  found  a  foot  or  twu 
below  the  surface  of  the  earth,  but  mo>t  usually  between  two  walls  or  rocks, 
and  are  commonly  of  an  iron  colour,  of  little  or  no  affinity  with  the  tin,  and 
lying  in  a  vein  or  load  between  4  and  18  inches  broad.  Sonietimes  there  is  a 
rich  and  fat  metal ;  sometimes  hungry  and  starved ;  sometimes  nothing  but  » 
drofsy  substance,  neither  purely  earth,  nor  stone,  nor  metal;  but  a  little  ro 
semblini^  the  rejected  cinders  of  a  smith  s  forge;  and  where  this  is  found  the 
miners  judge  liie  metal  to  be  ripe. 
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The  piis  are  40,  50,  or  sometimes  6o  fathoms  Hocp  and  more.  The  loarj 
being  very  rich  and  good,  above  that  is  about  lO  fatlioms  from  the  gra«>s.  And 
below  that  there  is  a  large  cavity,  contaioiDg  nothing  but  air,  (or  many  fallioina 
<)eep.   This  cavity  lies  between  hard  stony  walls,  about  6  or  9  inches  asunder. 

Tin  is  usually  incorporated  with  the  stone,  or  is  found  in  it.  They  break 
every  inclividaal  stone,  and  if  there  be  any  blackness  in  the  stones,  of  this  black 
stuff  the  tin  is  produced. — Sometimes  It  is  as  it  were  mixed  with  a  ?mall  gravelly 
earth;  sometimes  white,  but  for  the  most  part  red.  From  this  eartli  it  is  easily 
separated  by  bare  washing;  but  from  the  stone  not  wltiiont  much  stamping,—. 
This  gravelly  tin  they  distinguish  from  that  whicli  is  gathered  Irotii  tlie  stones, 
calling  it  pryan  tin,  and  is  but  about  half  the  richness  of  the  other.— They  have 
another  sort  of  ore,  called  roundic  ore.  fieing  mixed  together,  the  mundic 
may  be  easily  known  by  its  gh'ttering,  yet  deep  brownness. — ^The  muudic  is  said 
to  nourish  the  tin;  and  yet  they  say  where  much  mundic  is  found,  there  is  little 
or  no  tin  ;  and  where  there  is  little  or  none  of  that,  much  and  good  tin  is  found. 
Certain  it  is,  if  there  be  any  mundic  left  in  melting  llie  tin,  it  does  it  much  pre- 
judice, making  it  less  ductile.  For  tin  without  it  will  easily  bend  any  way  ;  but 
mixed  with  it,  becomes  very  brittle,  and  will  crack  and  break. 

This  mundic  seems  to  be  a  kind  of  sulphur.  Fire  only  separates  it  from  the  tin, 
and  evaporates  it  into  smoke.  Dttle  sprigs  or  boughs  being  set  in  the  chimney, 
the  smoke  gathers  upon  them  into  a  substance,  which  they  call  poison,  and 
think  it  is  a  kind  of  arsenic;  which  bdng  put  into  water,  easily  dissolves,  and 
produces  very  good  vitriol. — The  water  in  which  it  is  dissolved  soon  changes 
small  iron  rods  put  into  it. — When  they  burn  it  to  separate  it  from  the  tin,  it 
sends  forth  a  very  loathsome  and  dangerous  stench. 

Besides  the  forementioned  stones,  &c.  found  in  tin  mines,  and  incorporated 
with  the  tin  s  there  occurs  a  spar,  mixed  also  with  this  metal,  as  it  is  commonly 
with  lead  and  copper. — This  appears  frequently  of  a  shiny  whitish  substance ; 
and  casts  a  white  froth  on  the  water  in  washing  it.  When  first  taken  out  of  the 
eartli  it  is  soft  and  fattish,  but  soon  after  grows  somewhat  hard.  The  miners 
call  it  vs'hite  spar. 

The  Cornish  diamonds,  so  called,  lie  intermixed  with  the  ore,  and  sometimes 
on  heaps:  some  of  them  large  enough  toliave  a  coat  of  arms  engraven  on  themj 
and  are  hard  enough  to  cut  glass.  Some  of  them  are  of  a  transparent  red,  and 
have  the  lustre  of  a  deep  ruby.  These  diamonds  seem  to  roe  to  be  but  a  finer, 
purer,  and  harder  sort  of  spar ;  for  they  are  both  found  together,  as  on  SL 
Vincent's  rocks  near  Bristol. 

The  working  of  the  ore  is  performed  in  this  marmer :  The  stones,  beaten  as 
before  said,  are  brought  to  the  stamping-mill.   They  are  so  disposed^  as  that 
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by  (degrees  thty  nre  washed  into  a  latten-box  with  holes,  into  which  the  stampers 
h]):  hy  which  means  ihcv  are  l:eateii  pretty  ?mall,  and  by  the  water  continually 
parsing  through  the  box,  tlic  ore  througii  its  weight,  falls  dose  by  the  miH, 
and  the  parts  not  metalline,  which  they  call  causalty,  are  washed  away  by  tlie 
water.  And  thus  the  first  separation  is  made. — ^They  then  take  that  which  falls 
close  by  the  mill,  and  so  dispose  it  in  the  said  mill^  that  the  water  may  once 
more  drive  it,  to  make  a  better  separation  of  the  causally. — ^Next  they  dry  it  in 
a  fornace  on  iron-plates,  and  then  grind  it  very  fine  in  a  crazing-mill,  with 
stones  conimon  in  tl.e  hills  of  lt\at  coautry. — After  tliis  they  re-wash  it  as  be- 
fore, and  tiien  dry  it  a  iuile,  and  so  carry  it  to  the  furnace,  called  a  blowing- 
house,  and  there  melt  and  cast  it, 

There  swims  on  tlie  metal,  when  it  runs  out  of  the  furnace,  a  scum,  which 
they  call  dross;  much  like  to  slag  or  dross  of  iron;  which  being  melted  down 
with  fresh  ore,  runs  into  metal.  The  causalty  they  throw  in  heaps  upon  banks, 
which  in  f)  or  7  years  they  (tich  over  sgain.  atjd  make  worth,  their  Inbour. 
But  they  observe,  tijat  m  less  time  it  will  nut  atford  metal  worth  the  parns;  and 
at  the  present  none  at  all.* 

Experiments     refining  Gold  with  jtntimony.-Y    By  Dr.  Jonathan  Goddard.% 

N*  138,  p.  9*3. 

I.  Having  taken  178  grains  of  crown  gold,  of  22  carate  fine,  it  was  melted 
down  with  about  6  times  as  much  antimony.  And  because  the  gold  was  made 
into  plates,  for  the  more  certain  melting  and  mixture,  the  first  regulus  of  gold 
being  separated  from  the  antimony,  both  were  powdered  apart,  and  the  reguhis 
in  the  melting-pot  laid  on  the  same  antimony,  and  so  both  melted  down  again, 

*  lo  some  «f  tlie  future  rolames  a  Airlher  account  of  tiO'Ores,  with  ibeir  aDalysU,  will  be  given. 

(■  The  moHf'  here  deccribed  r  f  iv  fin'ng  gold  by  antimony  is  extremely  tedious,  and  is  anended 
widi  coosiderable  expence.  Gold  may  ba  ti«e(i  Irom  m  aiioy  of  ibe  baser  metids  by  cupeibtioa 
vitb  lead ;  bat  not  from  so  alloy  of  silver.   For  the  separatioo  of  tbis  last  it  U  usual  to  resort  (o  the 

processes  of  qmrtatum  and  pnrimg  by  aquafortis. 

I  Jonathan  Goddord,  a  physician  of  much  note  in  tbe  l7ib  century,  was  an  early  and  actiro 
member  of  ibe  Royal  Society.  He  was  educated  at  Oxford^  and  took  bis  tnedical  degree  in  that 
oniversiiy.   After  passing  Mme  lime  kn  TaeigQ  travtrl^  heestabUsbed  bianself  in  London,  and  toad 

an.*toniic3l  lerfiire^  befoie  ilie  Collegft  uf  Phrsii-i.^n^.  He  bfrnmc  n  fnvriniife  with  CromweH,  who 
appoiniea  bun  cniet  physician  ot  the  antny,  made  aim  warden  oi  Merton  Coilege,  aod  coii/erred 
Other  honours  upon  bloo.  These  appointments,  however,  were  taken  from  blm  on  the  restoration  o/ 
Charles  II;  and  he  was  only  suffTeci  to  rdain  hi^  tidtatiOD  of  lecturer  en  pliy.i':,  st  Gresbom 
Coltege*  He  died  in  i<»74.  He  always  prepared  his  medicines  hioiself,  the  compasiiion  ot  wliicb 
be  kept  a  secceL  An  account  of  them,  however,  was  published  in  l(>dl,  under  the  title  of  Arcana 
Goddaidianat  annexed  to  Ba<e's  Pharmacopoeia.  It  is  said  he  was  tlie  first  who  made  a  Telescope  ib 
tikis  cooolry.  See  the  3d  Volume  of  Bircb's  History  of  the  Royal  Society. 
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In  both  which  meltings  such  a  lieat  was  given,  as  made  all  of  a  clear  light  red 
heat.  Then  the  pot  was  taken  off,  and  all  permitted  to  separate,  settle,  and  coul 
in  it.  On  breaking  the  pot  the  regulus  of  gold,  being  very  distinct  id  the 
bottom,  and  easily  separated  from  the  antimony,  weighed  J  63  grains. 

This  way  of  cooling  at!  in  the  pots  was  observed  in  all  the  following  ex- 
periments, for  the  more  cerUtn  separation  and  settling  of  the  regulus,  with- 
out effusion  into  the  antimony-horn,  or  hollow  iron-cone.  Wliich  effusion, 
by  confounding  and  coolirig  the  mixture,  may  be  some  hindrance  to  a  more 
perfect  separation.  Note  al>.o,  tliat  borax  was  u^ed  in  every  pot,  tor  prevent- 
ing the  stick.u^  of  the  regulus  to  the  bottom,  and  the  antnnony  to  the  sides 
of  it. 

A  piece  was  broken  off  the  regulus,  which  weighed  384.  grains,  and  was 
kept  to  be  refined  on  the  cupel  apart.  The  weight  of  the  remainder  was  there- 
fore 3244  grains.  This  remainder  being  powdered,  and  put  on  an  equal  quan- 
tity of  fresh  antimony,  as  at  first,  and  melted  down,  the  regulus  weighed  7* 
grains. 

■  The  other  piece,  of  384-  grains,  being  refined  on  a  cupel  from  the  anli- 
moiiial  substance  mixed  with  U,  by  exlialation,  promoted  sometime  with  a  blast 
upon  it,  especially  toward  the  latter  end,  as  in  all  the  following  experiments  of 
refining  upon  the  cupel,  weighed  304-  grains :  and  upon  melting  with  borax  in  a 
crucible,  lost  not  above  half  a  grain.  So  that  the  weight  of  the  whole  to  the  gold 
.  it  held,  was  as  384-  to  304,         S^^^  almost  4^  of  the  whole. 

The  latter  regulus,  weighing  74  grains,  being  refined  in  the  same  manner, 
weighed  63  grains:  the  gold  holding  proportion  to  the  whole,  63  to  7'U  that 
is  near  upon  of  the  whole.  So  that  the  same  regulus  of  gold  and  antimony, 
in  pa-ssiDg  through  new  antimony,  tliougii  it  lose  mucU  in  weight,  yet  there  is  not 
a  proportionable  loss  of  gold:  but  it  is  richer  in  gold,  as  is  proved  by  this  and 
many  other  trials. 

Both  the  parcels  of  antimony  being  saved,  for  separating  the  gold,  remaining 
behind  in  them  }  they  were  severally  mixed  with  equal  weight  both  of  tarLir 
a«id  nitre,  and  then  fired,  and  so  reduced  to  a  regulus.  Then  the  regulus  of 
each,  exhaled  and  blowm  ofF  upon  cupels.  Of  the  first  parcel  of  antimony, 
with  which  the  gnld  was  tirst  melted,  the  regulus  being  exhaled,  there  re- 
n\ained  in  gold  36  grains.  Which,  upon  melting  in  a  crucible,  lost  scarcely 
half  a  grain.  Of  the  second  parcel  of  antimony,  with  which  the  first  regulus  of 
gold  and  antimony,  weighing  124^  grains,  was  melted,  there  remained  in 
gold  27  grains. 

All  the  other  parcels  were  fine  gold  to  sense,  on  the  couch.  Only  that  out 
of  tbeiirst  antimony,  was  apparently  not  fine,  and  pale,  from  the  silver  in  the 

3  I  2 


428  PHILOSOPHICAL  TRANSACTIONS.  [aNKO  l^^d. 

original  alloy  mixed  with  it,  and  not  from  any  remainder  of  antimony,  as  ap. 
peare.1  by  the  inconsiderable  waste  upon  melting  it  in  a  grent  heat  with  a  blast 
upon  i'  r  nixl  also  bv  the  tonghne§s  and  malleability;  and  by  comparing  it  on 
the  Unichstane,  with  sovereign  gold  allayed  with  silver,  to  which  it  agreed,  but 
vno  somewhat  paler;  holding,  as  judged,  about  a  fourth  part  of  silver,  a&  the 
sovereign  gold  holds  a  sixth.  Neither  was  it  quite  free  from  copper ;  because, 
upon  annealing,  it  always  turned  black,  on  the  sufface. 

But  for  more  exact  discovery,  it  was  first  refined  with  lead  on  a  cupel,  for  sepa. 
ration  of  any  copper  that  might  be  in  it.  On  which  operation  it  ramp  forth 
33-i-  grains;  which  was  IJ^  grains  less  than  it  was  before.  Afterwards  this  l^st 
was  melted  with  between  2  and  3  parts  of  silver,  I'nd  so  wrought.  ii>  a^juafortis  for 
separation  of  the  silver:  and  there  remained  in  gold  '26^  grains,  bcmg  5  grains 
short  of  the  former.  And  yet  it  appeared,  on  the  touch,  not  fine,  but  paler  than 
fine  gold,  and  deeper  than  crown  gold  allayed  with  silver.  So  that  what  remained 
in  it  was  necessarily  of  silver;  and  it  might  be  estimated  about  28  carats  fine;  ov 
to  hold  in  fine  gold  about  27  grains. 

The  loss  of  gold,  on  this  refining  with  antimony,  may  easily  be  computed. 
First,  is  to  be  deducted  from  the  tirst  quantity  of  crown  gold,  being 
178  grains,  for  alloy ;  which  is  1 44- grains.  So  the  remainder  is  lt)3  *.  grams. 
Then  tlie  several  parcels  of  fine  gold,  recovered  and  separated  from  the  reguius 
of  antimony  and  gold,  and  also  from  the  parcels  of  the  crude  antimony  reduced 
to  reguius,  are  to  be  added  together :  that  is  to  say,  30  grains,  63  grains,  27 
grains,  and  07  grains  (the  27  grains  last  mentioned;)  all  which  amount  to  147 
grains.  Which  being  deducted  from  the  first  quantity  of  1^63  grains,  the  dif> 
fcrence  is  l6  grain?,  which  is      and      of  ^i^. 

The  piece  of  rr^nliis  weighing  124  grains,  melted  with  the  second  parcel  of 
antimony  (in  proportion  to  the  former  piece  broke  of^  weighing  38  grains,  and 
upon  refining  yielded  30  grains  of  pure  gold)  must  contain  98  grains  of  the  hke 
gold;  and  so  much  this  second  parcel  of  antimony  must  be  charged  with. 
Toward  which,  the  reguius  weighing  74  grains,  being  refined,  produced  63 
grains.  And  that  gold  separated  from  the  same  antimony,  being  27  grains,  added 
to  the  former,  make  90  grains :  short  of  the  first  quantity  charged  on  this  parcel 
of  antimony,  by  8  grains. 

Some  loss  of  gold  may  happen  on  powdering  the  reguius  in  an  iron  mortar, 
as  also  by  the  papers  necessarily  used.  But  it  is  most  probable,  that  the  greatest 
loss  was  by  small  sparks,  which  conUnually  fiy  up  while  the  antimony  is  in  a 
boiling  heat  with  the  gold;  which  is  always  given  H  for  the  better  melting  and 
mixture.  These  sparks  appear  heavy,  by  their  rising  not  very  high,  and  most 
of  them  fidling  dowD  again  on  the  metal  and  within  the  pot :  but  many  fiy 
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over  into  the  fire*  It  is  not  improbable  also,  that  some  toss  of  gold  may  take 
place  on  the  firing  of  the  .antimony,  for  redodng  it  to  a  regulus  with  tartar  and 
jntre,  which  make  a  vehement  conflagration  with  much  sparkling. 

It  has  been  suspected,  that  some  gold  may  be  dissipated  by  the  blast  on  the 
cupels,  in  refining  it  from  the  antimony  remaining  in  it.  But  this  is  not  so 
probable;  because  gold  has  been  melted  several  times  with  a  greater  proportiou 
of  regains  of  antimony  simple,  than  is  contained  in  the  golden  regulus,  and 
refined  from  it  with  the  greatest  heat  and  blast  that  could  be  given,  willioui  any 
loss.  And  it  is  the  constant  practice  of  some  refiners,  to  give  their  fine  gold 
a  higher  colour  for  giMmg,  to  put  a  third  or  fourth  part  of  crude  antimony,  or 
of  regulus  of  antimony,  and  with  a  great  heat  and  strong  blast  work  it  off; 
in  which  operation,  in  some  ounces  of  gold,  they  lose  not  one  grain. 

U.  Agaiii,  there  was  uken  14 u  grains  of  crown  gold,  which  was  melted 
with  1  ounce  and  -i-  of  antimony.  Thv;  regulus  weighed  123  grains.  From 
this,  a  piece  weiglung  30  grains  was  broken  off,  and  reservetl  tor  refining  by 
itself;  the  remainder,  being  ^3  grains,  was  melted  down  again  with  the  same 
antimony,  being  powdered  and  put  on  the  topj  and  then  the  regulus  came 
forth,  weighing  gi  grains:  so  that  here  was  no  considerable  loss.  .  And  there  is 
ground  to  suspect,  that  it  might  be  upon  some  accidental  difference  in  the 
managing,  that  the  regulus  did  not  so  perfectly  separate  and  settle:  for  in  all 
other  experiments  of  melting  the  same  regulus  again  with  the  same  antimony, 
the  r^ultts  gained  weight;  as  in  the  next  following:—- 

Prom  this  secorid  regulus,  a  piece  broken  off^  and  reserved  for  refining 
apart,  weighing  36  grains ;  the  remainder,  being  55  grains,  was  melted  down 
as  the  former,  and  in  the  same  antimony.  Whereupon  the  regulus  came  forth 
in  weight  72  grains;  17  grains  being  here  gained  to  5i  grains,  making  the 
whole  72  grains,  i.  e.  between  i-and 

The  jiri»t  piece  of  l  pennyweight  and  6  grains,  being  refined  on  the  cupel, 
produced  of  fine  gold  I  pennyweight  just:  which  holds  in  proportion  as 
24  to  80.  So  that  it  contains  f  of  gold,  and  but  ^  of  antimonial  substance 
in  it. 

The  second  piece,  weighing  36  grains,  being  refined  on  the  cupel,  produced 
<rf  fine  gold  23  grains,  in  proportion  of  '28  to  36,  wliich  is  rather  less  than 
•f,  as  in  the  former;  but  the  difference  is  inconsiderable  for  quantity. 

The  regulus,  upon  the  third  melting,  weighing  72  grains,  refined  on  the 
cupel,  produced  of  fine  gold  55  grains.  This  holds  in  the  proportion  of  -f : 
but  somewhat  short  of  the  forma*. 

On  these  comparisons,  in  this  experiment  of  repeating  the  melting  of  the 
Ngulus  with  the  same  antimony,  the  regulus  gains  weight  each  timic,  but  is  in 
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proportion  less  rich  in  gold:  both  which  are  contrary,  in  repeating  the  melting 
of  the  regulus  with  fresh  antimony,  as  in  the  former  experiments. 

The  remaining  antimony  being  'need  to  a  regulus  by  firing  with  nitre 
and  tartar,  of  each  equal  weight  to  iUelt,  and  that  regains  exhaled  on  thecnpH, 
there  remainef!  19  grains  nf  goH.  This  was  less  fine  than  that  oLitaineci  iroin 
the  (irst  antimony,  in  the  former  experiment  of  passing  gold  through  several 
parcels  of  putunony;  though  losing  little  sensibly  in  weight,  ttpon  melting 
with  a  strong  heat  and  blast  upon  it.  So  that  the  impurity  was  not  from  any 
remaining  antimonial  substance  in  it;  but  from  the  silver  and  copper  mixed 
with  it  in  the  first  alloy. 

III.  A  parcel  of  crown  gold,  weighing  824.  grains,  was  melted  down  with 
an  ounce  of  antimony  ;  and  the  antimony  exhaled  in  the  crncible  to  a  regulus. 
Tlien  the  antimonial  part  of  that  renulus  wns  exhaled  in  the  cupel.  Whereupon 
there  remaiuei  81  grains:  which  vvas  more  than  the  first  gold  by  1^  grain. 
This  must  happen  for  want  of  a  heat  strong  enough  at  last  to  force  off  all  the 
antimonial  substance.   Whence  afterwards,  upon  melting  in  a  crucible,  it  came 
short  4  grains;  80 grains,  which  was  hut  l-^  grains  short  of  the  first  quantity, 
and  is  the  least  part  of  the  proportion  of  copper  that  must  be  in  it,  according 
to  the  usual  alloy  of  crown  gold:  which  is  generally  two  parts  to  one  of 
silver,  or  at  Ica^l  llie  luilf.    So  that  antimony,  in  a  far  greater  proportion, 
does  not  so  much  as  lead  m  exhaling  or  scpai-atin^;  copper  froin  gold,  if  the 
work,  be  done  merely  by  exhalation ;  but  only  rclams  it  with  itself,  whiht  the 
gold  separates  and  settles  in  a  reg^ulus  at  the  bottom.    Neither  is  it  so  destroyed, 
but  that  it  may,  in  part  at  least,  be  united  to  the  gold  again.   That  there  re- 
mained copper  in  this  gold,  appeared  farther  by  the  black  complexion  of  it 
on  annealing.   As  also  by  the  loss  on  working  it  with  lead  on  a  cupd:  whcre> 
upon  it  came  forth  76  grains,  i«  e.  4  gr^ns  short. 

jiccount  of  a  monsiroui  Birih,  communicated  by  Dr.  S.  Morris.  N''  138,  p.  90I. 

This  monstrous  female  birth  had  two  head?,  both  the  faces  very  well  shaped. 
The  left  face  looked  swarthy  and  never  breathed;  that  liearl  was  also  the' 
larger.  The  right  head  was  perceived  to  breathe;  but  not  heard  to  cry.  Be- 
tween the  heads  was  a  protuberance,  like  another  shoulder.  The  breast  and 
clavicles  very  large;  about  7  inches  broad.   It  had  only  2  hands  and  1  feet. 

Tlie  brain,  in  each  heid,  was  very  large.  The  spina  dorsi,  from  the  neck 
to  the  loins,  was  dou^jle.  There  were  also  two  hearts,  one  on  each  side  the 
thorax.  The  left  heart  the  larger.  And  two  pair  of  lungs ;  one  infolding  each 
he-trt.  Those  in  the  left  side  were  blackish;  the  other  looked  well.  The 
muLiiistiaum  .parted  tiie  two  hearts  from  each  other.   The  aorta  and  vena  cava. 
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below  the  diaphragm  single;  the  diaphragm  having  only  three  perforationsi 
as  is  usual.  But  a  littje  above  it  they  were  each  divided  into  two  branches, 
distributed  to  the  two  hearts^  in  the  figure  of  a  Greek  T.  The  cesophagus  in 
like  manner,  a  little  above  the  diaphragm,  via.  about  the  fifth  vertebra,  was 

divided  into  two  branches,  one  ascending  up  into  each  throat.  There  were  also 
two  stomachs  or  ventriciili.  One  shaped  as  in  a  natural  birtii;  the  other  a  kind 
of  great  bag,  larger  than  the  natural  ventricle.  In  which  respect  it  answered 
to  tlie  paunch  in  a  cow  or  sheep;  but  in  regard  of  its  place,  rather  to  the  reti^ 
cuius,  or  else  to  the  abomasum;  being  at  the  one  orifice  continuous  with  the 
true  pylorus,  and  at  the  other  with  the  duodenum.  Within  it  was  contained  a 
substance  like  meconium,  as  is  usual  in  children  ne\\!y  born.  The  liver  was 
single,  but  very  large,  and  the  cystis  fellea  proportionable.  The  spleen  also^ 
one,  but  liirge.  So  were  the  intestines,  and  all  the  parts  of  the  lower  ventricle, 
especiall)'  the  left  kidticy.  Tlie  uterus  ot'lhe  usual  size;  but  the  ditoris  large. 
The  sccuadme  extraordinarily  great,  weighujg  about  Q  pounds. 

An  Account  of  three  Books,    N"  138,  p.  963. 

I.  The  Royal  Pharniacopceia,  Galeno  Chemiral,  according  to  the  Practice  of 
the  most  eminent  and  learned  t^hysiciaus  of  France,  and  published  with  their 
several  approbations.  By  Moses  Charas,  the  King*s  chief  Operator  in  his  royal 
garden  of  plants.   In  English. 

A  translation  of  Charas*s  Pharmacopoeia  was  noticed  In  the  first  volume  of 
this  Abridgement. 

ir.  Decameron  Physiologicum ;  or,  Ten  Dialogues  of  Natural  Philosophy. 
To  which  is  added  the  Proportion  of  a  straight  Line,  equal  to  half  the  Arch  of 
a  Quadrant.    By  Thomas  Hobbcs,  of  Malmsbur)'. 

Tlie  tlrst  of  tbese  dialogues  is  on  the  origin  of  natural  philosophy.  1,  the 
priciples  and  ntetuod.  3.  Of  a  vacuum,  which  he  denies.  4,  On  the  system 
of  the  world.  5.  On  the  motions  of  water  and  air,  on  clouds,  springs,  kc. 
6.  Of  heat  and  cold.  ?•  On  hardness,  softness,  elasticity,  &c.  8.  Gravitation. 
g.  Magnetism.  JO.  Transparency  and  refraction.  Lastly,  a  supposed  demon* 
stration  of  a  right  line,  e<)ual  to  the  quadrantal  arcof  a  circle. 

III.  Mechanic  Evercises;  or.  The  Doctrine  of  Handy  Work?.  Bei^nn  Jan,  I, 
•prosecuted  in  two  other  E-^<n  s,  Feb.  1,  and  March  1,  1677  ;  and  io tended  to 
be  continued  monthly.    By  Joseph  Moxon,  Hydrographer  to  the  K-uig. 

A  curious  and  ingeuious  performance,  iu  which  most  handycraft  works  have 
been  very  usefully  explained,  and  illustrated  with  appropriate  ^gures  of  the 
various  tools  and  instruments^ 
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An  Occultatim  qfSatvm  bif  the  Mom,  Feb,  17,  1<^7S»  N.  S.   Observed  at  Parit 

bjf  M,  BuUiald.        139,  9'  9^0> 

BulUald  observed  tlie  begiontng  of  this  occultadon  at  Paris,  at  a  time  when 
the  observed  altitude  of  the  star  in  the  head  of  Andromeda,  above  the  western 
horixon,  was  J 8*  n';  whence  it  follows  that  the  astronomical  time  from  noon 

was  given  etjual  to  7''  '20";  bat  the  mean  time  was  7^  ig"'  55'.  And  he  saw 
the  end  when  the  more  southern  star  of  Andromeda's  gi i  dle,  of  the  second 
magnitude,  was  21''  17  high  to  the  west.  Whence  the  astronomical  time  from 
noon  is  found  to  be  8"  30"  22*. 

M.  BuHiaid  gave  calculations  of  this  occultation  from  several  astronomical 
tables  then  in  practice,  not  of  any  ose  now  be  reprinted.  These  calculations 
commonly  show  a  considerable  difference  from  the  real  observed  times.  Parti* 
cularly,  the  philolaic  tables  make  .Saturn  ip'  farther  advanced  in  longitutle  than 
he  really  is  by  observation ;  so  that  Saturn  was  then  in  Il'3'' 28',  with  1°  38' 
south  latitude. — I  uriiier,  in  this  observation  by  having  recourse  to  the  descrip. 
tion  of  the  lunar  disk,  as  given  by  M.  Hevelius,  we  found  Saturn  to  emerge  in 
that  part  of  the  limb,  which  is  situated  in  a  right  line  drawn  from  the  middle 
of  Mount  Berosns  though  the  Riphsean  mountains,  a  little  above  Mount 
Alanus,  and  below  the  southern  limits  of  the  hyperborean  marshes. 

Of  Red  Snow  seen  at  Genoa,    Bif  Sig»  SaroUif  the  V  enetian  Resident  here,  and 
by  him  communicated  to  the  honourable  Mr,  Boyle,    N*  139,  P*  97^' 

On  St.  Joseph's  dfly,  on  the  Mountains  called  Le  Langhe,  there  fell  on  the 
white  snow,  that  lay  there  before,  a  great  quantity  of  red,  or  If  you  please  of 
bloody  snow.  From  which,  being  squeezed,  there  came  a  water  of  the  same 
colour. 

jfnatomicai  Obmvatiom  an  the  Sintcture  of  the  Nose,  made  by  Mom*  du  Vemey** 

W  13Q,  p.  976. 

Mons,  du  Verney  observes,  thai  tiie  cavities  of  the  nose  are  filled  with  mnny 
cartilaginous  laminae  distinct  from  each  other;  every  lamina  being  divided  into 

•  Guichard  Joseph  du  Vemey  was  born  at  Ft-urs  in  Forcz,  1^48.  He  prosecuted  bi»  medical 
Studies  at  Avignon,  and  afiurwards  removed  to  Farts;  where  be  was  cboseo  meotber  of  tbs  Academ/ 
of  Sciences,  and  was  appoiaiad  to  demoMtraie  the  atracdive  of  tba  different  parts  of  (be  hamao  bodjr 
before  the  Dauphin.  He  was  alio  elected  to 'tbe  fluatoosica)  diair  Id  the  kiog's  garden.  He  died  at 
JParis  In  17^^*0  aged  82.  Hi» principal  work  on  «he  organ  of  hearing,  published  in  Fr.Tu  /i,  jnd 
altcrwaids  iraiuiated  ioto  LatiOj  £ugli«b,  acti  Gcrnuui.   Be»idc>  (bi«  lieatue^  Du  V«nicy  wiote  ««• 
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many  others,  all  folded  almost  into  a  spiral  line;  and  that  the  os  cribrosum  is 
made  op  of  the  extremitijes  of  these  laminas,  which  terminate  in  the  root  of  the 

nose,  tlie  Iioles  with  which  it  is  pierred,  being  the  intervals  between  the  laminae. 
That  they  are  designed  to  supfjort  the  inner  tunic  of  the  nose,  which  being  a- 
priticipal  organ  of  smelling,  haa  received  from  nature  a  very  great  expansion; 
fur  the  commodious  placing  of  which  nature  has  folded  it  round  about  together 
with  these  laminae,  that  by  this  economical  mechanism  she  may  employ  all  \ti 
lengtti  in  a  very  little  room.    This  tunic  is  filled  with  innumerable  branches  of 
arteries,  veins,  and  nerves ;  by  which  it  has  a  most  exquisite  sense.   Yet  be*- 
cause  the  particles  of  odorous  bodies  are  so  subtile,  that  they  can  but  very 
gently  glance  on  the  organ,  nature  has  therefore  provided  by  this  great  expan- 
sion, that  the  greater  numb(^r  of  these  particles  may  strike  it  at  tlie  same  lime, 
and  so  to  reader  their  impression  the  stronger.    And  that  these  odorous  particlei 
which  rush  with  the  air  into  the  nose  in  smelling,  might  not  all  forthwith  pass 
off  from  thence  into  the  ,  breast;  nature,  by  this  labyrinth,  made  by  the  wind- 
ings  of  the  lamellae,  has  given  them  an  arrest  and  longer  stay.    And  for  the 
same  reason,  she  has  furnished  the  said  tunic  of  the  nose  with  a  great  many 
small  glands,  which  open  into  it,  and  so  inoisten  it  with  a  thick  and  slimy  exu- 
dation, the  better  to  entangle  the  dry  oJorous  particles.    This  tLiiilc  examined 
and  compared  ni  several  animals,  sliows  also  nuich  of"  the  reason  of  llie  delicacy 
of  smellmg  ia  some,  above  wimt  it  is  in  others.    For  by  how  much  a  finer 
nose  it  is  that  animals  have,  by  so  much  likewise  is  there  a  greater  number  of 
these  lamellae,  wherewith  the  said  tunic  is  rolled  up  in  so  many  more  folds.  So 
the  nose  of  a  hound  is  better  furnished  with  them  than  that  of  any  other  ani> 
mal.   The  hare,  fox,  cat,  wild  boar,  have  a  considerable  number  of  thetij. 
Those  animals  that  chew  the  cud  have  fewer.    And  man  is  less  provided  for 
than  any  of  the  rest.    And  not  only  the  number,  but  also  the  length  of  the 
lamellae  is  of  great  Use  for  the  strcngtli  of  smcllii-).;;.    For  which  purpose  most 
quadrupeds  which  either  hunt,  as  tlie  carnivorous,  or  at  least  want  reason  other- 
wise to  distinguish  their  food  than  by  the  smell,  as  the  graminivorous,  have 
their  nose  not  placed  in  the  middle  of  the  face,  as  in  nian,  but  prolonged  to  the 
very  end. 

veral  mcmoin,  cbteily  on  aaatotniol  subjects,  of  whlcli  meatioo  U  made  ia  the  Histor/ of  tbe 
Academy  of  Scienoes,  aid  io  the  Journal  det  Spvaos ;  from  which  it  will  be  seen  that  he  be»towed 
do  inconsiderable  paint  on  comparative  anatomy.  He  left  by  bis  will  his  large  and  valuable  collection 
of  anatomical  preparations  to  the  Ar-^if-myof  Sciences.  His  nephew,  James  Fr  idd  s  >J;:  \>mev, 
was  ltk«wt$e  a  ccWkurdtcddemonstratur  ul  anatomy,  tin  unideriook  a  spkadtd  work  oa  tkn  ajuiclec, 
tlie  plates  of  wlucb  exhibit  those  parts  as  large  as  in  the  real  subject. 
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Observations  in  Congo  and  Brazil.   By  Michael  Angela  de  Guatitni  and  Diontf- 
sius  of  Placenta,  Missionariet  thiiher.    N°  I39>  p.  977 

In  Brazil  there  are  certain  little  animals  called  poux  de  pliaraon,*  Pharoah's 
licp,  which  enter  into  the  feet  between  the  skin  and  the  flesh.  They  grow  la 
on-'  day  as  lart^e  a-,  beans,  and  if  not  preseally  drawn  out  they  cause  ail  intoler- 
able ulcer,  and  the  whole  foot  corrupts. 

Amongst  other  fair  fruit  trees  in  Brazil  there  is  one,  whose  fruit  is  called 
niceffb,  which  has  only  two  leaves;  each  of  which  is  large  enough  to  cover  a 
man. 

In  the  kingdom  of  Congo  there  are -f- serpents  25  feet  long,  which  will  swallow 
at  once  a  whole  sheep.  T!ie  manner  of  taking  them  is  thus:  when  they  lie  to 
digest  wlrat  tliey  liavc  eaten,  tliev  stretch  themselves  out  in  the  sun,  which  the 
blacks  seeing  kill  them.  And  having  cut  ott  their  head  and  tail,  and  embowelled 
them,  they  eat  them ;  and  usually  6nd  them  as  fat  as  hogs.  There  are  here  a  great 
number  of  ants,  and  so  large,  that  the  author  reports  that  bcmg  one  day  sick  in 
bis  bed  be  was  forced  to  order  himself  to  be  carried  out  of  his  room  for  fear  of 
being  devoured  by  them.  As  it  often  happens  to  those  of  Angola,  where  may 
be  seen  in  the  morning  the  skeletons  of  cows  devoured  by  these  animals  in  one 
night. 

On  ike  Sorbus  Pyriformis*    By  Mr.  Edmund  Piit.        13Q,  p.  973. 

Last  )'ear  I  found  a  ruTdy  growing  wild  in  a  forest  of  Worcester,  It  is  de- 
scribed  by  KObelius  under  the  name  of  sorbus  pyriforrois,^^  also  by  Mathiolus- 
iipon  Dioscorides,  and  by  Bauhinus,  uniler  the  name  of  sorbus  procem.  And 
they  agree,  that  in  France,  Germany,  and  Italy,  they  are  commonly  found* 
But  neither  these,  nor  any  of  our  own  countrymen,  as  Gerard,  Parkinson, 
Johnson,  How,  nor  those  learned  authors  Men-et  or  Ray.  have  taken  notice  of 
its  bcini:  a  native  of  Eni^laivl.  Nor  have  any  of  our  Englisli  writers  so  min-h 
as  mentioned  it.  Only  Mr.  Ly  te,  m  his  Transiatiun  of  Dodonoeu?,  tlescnbes 
it  under  the  name  of  the  sorb-apple.  But  says  no  more  of  the  place,  but  that 
it  grows  in  Holland. 

It  resembles  the  ornos  or  quidken  tree;  only  the  ornus  bears  the  flowers  and 
fruit  at  the  end,  this,  on  the  sides  of  the  branch.  Next  the  sun,  the  fruit  has 
a  dark  red  blush,  and  i^  about  the  size  of  a  small  jeneting  pear.   In  September^ 

*  Cbigger  orcbcgo.  fukx  poneiraos.  Imh. 

-|-  Ro,'',  ron^rrictor.    J. inn. 

I  Sorbu*  domestica.   JUnn.  ?ym%  docncstica.   Hmkh  £%t.  But.  359» 
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80  rough  as  to  be  teady  to  strangle  one.  But  being  then  gathered  and  kept 
till  October,  they  eat  as  well  as  any  medlar. 

Of  a  C/iiid  which  remained  Twenly-six  Years  in  the  Mother  s  Beiltf  out  of  the 
Uterus.    By  Mom,  Boyle*  M.D,        139,  p.  979. 

Margaret.  Mathevv,  wife  of  John  Puget,  shearman,  being  with  child  J 652, 
perceived  about  the  end  of  the  ninth  moiuh  of  her  bearing  such  pains  as  women 
usually  have  when  about  to  fall  in  labour.    Her  waters  also  broke,  but  no  child 
folbwed.   For  the  space  of  20  years  she  perceived  this  child  to  stir,  with 
many  troublesome  symptoms.   Which  made  her  from  time  to  time  to  desire  the 
surgeon  to  open  her  belly,  and  take  oat  this  grievous  burtlien.   But  for  the  last 
six  years  she  perceived  not  the  child  to  move.    Being  lately  fallen  sick  she  re- 
quested the  surgeon  to  open  her  when  she  should  be  dead.    S!ie  died  June  J8, 
this  year  167S.    Siie  was  opened  the  next  day,  and  a  child  was  found  \n  her 
beiiy.  out  of  the  womb,  no  way  attached  to  it.    The  head  was  downward;  and 
the  buttocks  hanging  toward  the  left  side.   All  the  back  part  of  this  child  was 
covered  with  the  omentum,  which  was  about  two  fingers  thick,  and  stuck  hard 
to  divers  parts  of  the  body  of  it,  nut  to  be  separated  without  a  knife;  nHiich 
being  done,  very  little  blood  issued.   Thisiniant  weighed  8  pounds  avoirdupois. 
The  sk'jil  was  broken  into  several  pieces.    The  brain  of  the  colour  and  con- 
sistence of  oiv.lnient  of  roses.    The  flesh  red  where  the  omentum  adhered. 
Other  parts  whitish,  yellowish,  and  somewhat  livid,  except  the  tongue,  whicfi 
had  the  natural  softness  and  colour,    AH  the  inward  parts  were  discoloured 
with  a  blackishness,  except  the  heart,  which  was  red,  and  without  any  issuing 
blood.   The  forehead,  ears,  eyes,  and  nose,  were  covered  with  a  callous  sub- 
stance, as  tlilck  as  the  breadth  of  a  finger.   The  gums  being  cut,  the  teeth  ap- 
peared in  the  adultness  of  those  in  grown  persons.   The  body  had  no  bad  smell 
though  kept  3  day?  out  of  the  mother's  belly.    The  length  of  the  body  from 
the  hnttocks  to  the  to[)  of  the  head  about  11  inches.   The  mother  died  about 
ihe  04tliycar  of  her  age, 

jin  Jiccount  of  some  Books.   N'  130,  p.  98O. 
I.  Johannis  Wallisii,  S.T.D.  in  Celcberr.  Academia  Oxoniensi  Geometiiu 
Professoris  Saviliani,  Exercitationes  Tres.  1.  De  Cometarum  Distantiis  investi- 

*  This  physician,  Frandi  Baj'le.  h«ld  a  niedkal  professorjhip  in  the  universiix  of  Toulouse,  and 
nra«  iMttch  esteenied  for  his  learning  and  probity.   Re  died  in  1 709  in  ihe  87 tb  year  of  his  ago.  He 

was  a  roan  of  .-i  p!nli:sop!-,ic3l  'urn  of  mind  ,  ard  vm  aiUhnr  of  several  other  tiacU  hewdei  the  above- 
'm«nlionedi  which  lie  republished  coUcctivel/  iji  1 700,  io  4vols,  4io. 
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gandis.  !2.  De  Rationum  et  Fractionum  Reductione.  3.  De  Feriodo  Juliana. 
Lond.  1678. 

The  first  of  these  three  problems,  viz.  on  investigating  the  distances  of 
cor:n.ls,  it  seems,  was  undertaken  at  the  request  of  Sir  Chi*.  Wren,  and  which 
the  LUillr  r  stales  in  this  probleni,  viz.  *'  Pour  right  lines  being  guen  iii  posi- 
tion ui  ilie  same  plane,  to  t'md  a  fifth,  M'hich  shall  be  cut  by  the  four  giveo,  so 
that  the  inlerposLfl  segments  shai)  have  a  given  ratio."  The  solution  of  which 
he  gives.— The  second  problem  shows  ingenious  methods  of  reducing  ratios  and 
fractions  of  large  terms  to  other  equivalent  ones,  or  nearly  so,  in  much  smaller 
terms,  particularly  cxeniplific<!  in  t!ie  ratio  between  the  diameter  and  circmn- 
fcrencc  of  a  dvde.  The  tir.id  ti;;rr  teaches  how  to  find  what  year  of  tlie  Julian 
period  answers  to  any  given  years  of  these  three,  viz.  the  solar  awd  iunar  C)--cles, 
and  the  Roman  iudiction. 

II.  Martini  Lister  ^  Societate  Regia,  Lond.  Historiae  Animalium  Anglisetres 
Tractatus.  Uiius,  de  Aranti'?.  Altt  r,  de  Cochleis  lam  Terrestribus,  turn 
Fluviatilibus.  Tertius,  de  Cochleis  Marinis.  Quibus  adjectus  est  quartus,  de 
Lapidibus  ejusdem  insuiaa  ad  Cochlearum  quandam  imaginem  figuratis.  Lond* 
1678. 

The  fii$t  tract  cont^ns  two  books.  The  former  treats  of  spiders  m  general. 
Asj  a  description  of  their  several  parts,  both  outward  and  ipward;  of  their  ge- 
neration; the  nature  and  emission  of  their  thread;  casting  their  cuticle:  of 
their  food;  their  venom;  several  either  false  or  dubious  traditions  concerning 
them;  medicines  made  of  them. — The  second  book  contains  a  distribution  uf 
spiders  into  their  several  s-pecie?,  arranged  in  curious  and  compendious  tables  of 
divisions  and  subdivi^iious.  He  likewise  exhibits  tiie  %ures,  sets  down  t!ie  de- 
scriptions, place,  time  of  laying,  manner  of  coition.  Describes  tbtir  eggs^ 
nests,  nets,  threads.  Speaks  of  their  food  and  manner  of  hving;  their  very 
high  ascent  into  the  air,  &c. 

The  second  tract  lias  three  parts.  Ttie  first  of  snails  in  general.  As,  of 
their  shells,  and  other  parts  both  outv  nrd  nnd  ino  prd;  their  saliva,  eggs,  food; 
use  ill  roediciuei  diet,  Stc. — The  second  of  land  juaili. — The  third  of  river 
snails.  The  several  sorts  being  figured,  described,  and  comprised  by  the  author 
in  tables  of  subdivisions. 

The  third  tract  is  of  sea  snails,  which  by  the  author  are  figured  and  distri- 
buted into  tables,  like  the  former. 

The  h^-t  bonk,  de  Cochlitis  Anglifr,  present 5  the  figures  and  descriptions  of 
many  of  tins  kind,  classed  in  tables  like  the  others. 

The  author  is  rather  of  opinion  that  these  figured  bodies  are  not  petHiied 
shells,  but  bred  in  the  earth,  like  other  stones. 
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III.  Lectures  and  CoIlectioDS  made  by  Robert  Hooke,  Secretary  of  the  Royal 
Society.*  16/8. 

T!i5s  work  is  divided  by  the  learned  author  into  two  parts.  The  tirst  is  called 
Comcta:  containing,  besides  observations  of  the  comets  of  j664,  1665,  aiid 
1677,  a  discourse  also  on  comets  in  general.  Also  several  other  astronomical 
tracts,  relating  to  the  spots  on  the  sun,  and  the  transits  of  the  planet  Mer> 
cury,  &c. — The  second  part  is  called  Microscopium ;  containing  a  description 
of  microscopes,  and  their  employment  in  viewing  several  minute  objects. 

jiwUomical  Observations  on  the  Body  of  a  Woman  about  50  Years  old,  tvko  died 
Jiydropical  in  her  leji  Testicle,  [ovariuio],  Dec.  30,  1677.  Bjf  Dr.  Henri/ 
Sampson.        140,  p.  ICNDO. 

The  woman  had  been  married,  but  had  never  borne  adiild.  Had  been  a  widow 
for  about  10  years  before  her  death.  In  which  time  she  was  much  oppressed 
with  grief  J  and  her  belly  by  degrees  began  to  swell;  yet  not  much,  till  about  4 

years  before  she  died.  In  the  year  iO;s,  at  which  time  sire  weighed  2X6 
pounds,  I  advised  her  to  the  used  calhariic  liydi agr>gues,  and  diuretics,  after 
the  use  of  which  fur  some  time,  she  weighed  but  200  pounds.  But  still  the 
morbific  matter  was  reaocumulated  to  the  diseased  part.  So  that  resolving  to 
forbear  further  medicines,  within  half  a  year  after  she  weighed  250 pounds;  her 
belly  being  at  last  so  distended  n$  to  hang  down,  as  she  sat,  below  her  knees. 

On  opening  her,  there  issued  about  10  pounds  of  a  bromiish  water  or  sei-um 
from  one  of  (he  vesicles  of  the  left  ovarium.    Having  separated  the  muscles  of 
the  abdomen,  I  found  no  serum  or  hydroj^hic  water,  but  a  henp  of  bKidders  of 
several  sizes  presented  themselves.    From  the  largest  of  wliich  ilicre  issued 
above  ao  ppunds  more  of  a  brown  and  thickish  scrum,  tinctured  with  a  sedi- 
ment of  the  colour  of  umber.   Some  of  the  smaller  were  about  the  size  of  a 
child's  head^  and  yielded  a  slimy  serum,  in  consistence  and  colour  like  the  mu- 
cilage of  quince  seeds.    Others  were  much  less,  from  the  size  of  aman*s  fist 
to  that  of  a  walnut:  most  of  which  contained  a  serum  like  the  white  of  an  eggj 
in  some  it  was  less  viscous,  like  starch  newly  boiled. 

At  length  I  perceived  that  ah  these  bladders  were  parts  some  way  relating 
to  the  womb.  Wherefore  having  separated  the  ossa  pubis,  I  took  out  ilie 
womb  with  the  parts  appendant  altogether.   And  then,  amongst  other  parti- 

♦  Mr,  Hooke  succeeded  Mr.  Oldenburg  as  secretary  to  tlie  Royal  Society  iq  i6?f .  But  it  wai  Dr. 
Grew,  elected  theolbar  secretary  at  the  same  time,  whotliCD  cocomencedl  tbe  editonbtp  of  the  thC 
losophical  Transactions  in  the  same  year,  w  i'h  No.  W  ofth^t  v.  nrk;  and  publithed  0'  Nos.  endioff 
with  Mo.  142.  Atterthit,  Mr.  Hooke  published  7  Nos.  of  wlut  lie  calkd  Fiiiloiophical  Coliectioas- 
and  after  that  Dr.  Plot  reconuaenoed  tlM  FbiloaophicalThuuactiOM  in  Jaoaar/  iSSi-S,  v,  i[h.  No.  143 
and  continaed  tbem  tiU  No.  166* 
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ulars,  observed,  that  the  right  testicle  or  ovary  was  but  small,  white,  apd  its 
vesicles  in  a  manner  dried  up.   But  the  left  swelled  to  a  vast  bulk:  the  afore* 

said  bladders,  in  one  of  which  were  coittaincd  so  many  pounds  of  liquor,  being 
nothing  else  origiuaily  but  the  ova  belonging  to  this  left  ovary.  Imagine  you  saw 
about  40  bladders,  some  ot  a  small  pig,  oiliers  oi  a  hog,  or  a  calf,  and  some  pi 
an  ox,  all  distended  with  liquor,  and  tied  like  a  reeve  of  onions  together,  and 
you  have  the  appearance  of  this  ovary. — The  testicle  or  ovary  itself,  all  the 
scrum  being  exhausted,  weighed  together  with  the  womb,  which  was  but  light, 
23  ^K)unds.  Out  of  all  iho  said  vesicles  or  bladders  together,  were  exhausted 
above  ivi  pounds  of  serum. 

Microscopical  Obsenatiotu  on  the  Strwiure  nf  Teeth  and  other  Bones^aho  of  Hair. 
Bi/  Mr,  Antony  Leuwenhoech,    N*  J40,  p.  1002. 

Having  some  time  since  applied  a  glass,  esteemed  a  good  one,  to  observe  the 
structure  of  the  teeth  and  other  bones;  tliey  then  seemed  to  consist  of  globules. 

But  since  then  bavi'itr  drown  out  one  of  my  teeth,  and  for  further  observation 
applied  better  glasses  than  the  former;  it  has  plainly  appeared  that  liie  whole 
tooth  was  made  up  of  very  sinuli,  straight,  and  transparent  pipes.  Six  or  700 
of  these  pipes  put  together  exceed  not  ihe  thickness  of  one  hair  of  a  man's 
beard.  In  the  teeth  of  a  cow,  the  same  pipes  appear  somewhat  larger,  and  in 
tl  >>e  ofji  !;;  <ldock  somewhat  less, 

I  iuAL'  ulso  ubsevvc'd  p::rt  of  the  s';"n-bone  of  a  calf,  0  or  8  weeks  old;  In 
which  till."  ;M[ie'^  are  It'.ss  6tr;iiglit  than  1:1  a  tooth;  and  tonieiunes  liiere  seemed 
to  be  several  lesser  pijjcs  joinmg  togeiher,  so  as  to  constitute  a  larger  one. 

Of  ihe  Grain  of  Ivory, 

The  author  of  these  Observations  lias  often  taken  notice  of  the  grain  of  ivorj'; 
and  is  tliat  which  upon  a  dno  j^osition  to  tlie  falling  light  is  visible  to  a  naked 
eye.  Tlip  "several  pieces  wlitreof  it  is  composed,  appearing  like  the  fibres  m 
tlireads  of  a  muscle,  running  in  parcels,  decussatim,  and  under  and  over  cacli 
other  reciprocally;  and  so  making  up  one  {>iece  of  platted  work. 

I  have  formerly  also  with  others  examined  the  structure  of  hair;  and  we 
agreed  that  it  consisted  \> holly  of  globules;  as  also  the  hoof  of  an  elk.  But 
not  being  satisfied  without  further  inquiry;  i  took  the  hair  of  mv  benrd  after 
it  had  been  shaved  the  first,  second,  third,  and  fourth  days,  and  ob^erved, 
lhal  the  little  particles  whieii  we  saw  tinougli  the  common  microscopes,  which 
yet  where  very  goud,  and  which  appeared  round,  were  indeed  irregular,  and  lay 
va7  closely  pressed  one  u]>on  another.  Of  these  particles  consist  the  outer 
parts  or  cuticle  of  the  hair.   One  of  tliese  hairs  I  met  with,  which  seemed  rare, 
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being  on  the  one  side  convex,  on  the  other  somewhat  concave,  and  looking 
like  two  hairs  continuous  or  growing  together. 

I  exnmined  the  roots  of  several  hairs  plucked  out  of  my  hand,  nostrils,  eye- 
lid, eye-brow,  &c.  and  clearly  saw  that  the  whole  root,  except  the  cuticle,  con- 
sisted of  httle  strings,  which  I  suppose  to  be  veins  or  vessels^  app&iring  like  a 
common  tree  with  all  its  roots* 

A  New  Invention  of  a  Clock  ascending  on  an  inclined  Plane,    By  il/.  de  Cenws. 

N""  140,  p.  1006. 

We  have  formerly  seen  clocks  that  never  go  but  when  they  nre  applied  on  an 
inclined  plane.  But  we  never  yet  ^aw  any  clocks  that  wind  up  again  of  them- 
selves on  the  same  plane.  There  is  to  be  seen  in  M.  Cos[)rs  study,  a  woodeu 
wheel,  which  has  the  same  effect  on  an  incliue<i  plane,  invented  by  M.  Bondoni, 
a  Florentine  secretary  to  the  said  manjuis.  But  M.  IiCgali  does  not  unfold 
this  secret;  and  M.  de  Gennes,  having  ibund  out  the  same,  has  successfully 
applied  it  to  a  clock,  on  the  following  principle, — Fig.  4,  pi.  12,  represents  the 
inside  of  the  machine  placed  on  an  inclined  plane.  Tlic  whole  invention  con- 
sists of  a  weight,  which  causes  the  machine  to  act  after  the  following  manner: — 

The  circle  FGf I  beins^  placed  on  an  inclined  plane  AB,  is  divided  into  two 
unequal  parts  by  the  Une  GI.  To  restore  to  tiic  Icoot  segment  its  equilibrium, 
there  is  ^tened  to  the  extremity  of  the  radius  DF,  a  weight  F,  which  is  suf- 
fieiently  heavy  to  recover  what  the  lesser  segment  loses  by  its  situation.  That  a 
wheel  or  dock  may  thus  staiid  not  only  in  equilibrium,  but  also  ascend  upward 
there  is  placed  in  the  middle  of  the  clock  a  dram,  which  encloses  the  spring  of 
the  pendulum,  on  which  drum  is  fastened  the  radius  DF.  For  thus  the  sprin?, 
being  mouniird,  ibrce^,  the  drum  to  turn,  and  so  i-aisc  the  wci^dit,  which  it  can- 
not do  without  its  becoming  heavier,  because  that  coming  to  the  point  E,  it  is 
fartlier  from  the  centre  than  when  it  was  at  F;  and  thus  the  wheel  turns  on  that 
side  as  the  spring  gives  way. 

^  Nm  Engine  to  make  Linen-CioOt  u'liltoiu  tfie  help  of  an  Artificer,    By  JWl  de 

Gennes.    N  l-io,  p.  1007. 

This  engine  is  no  other  tiian  a  mill  to  which  are  applied  all  the  parts  of  a 
weaver's  ordinary  loom,  it  consists  of  fourprmcipal  parts,  viz.  the  serpent  AA, 
two  footsteps  or  treddles  BB,  one  clapper  C,  and  two  arms  DD,  DD,  %.  5, 
pi.  — The  serpent,  or  iron  bar  A  A,  has  two  elbows  EE,  to  which  the 
two  ends  of  the  ropes  are  fixed  that  raise  and  depress  the  treddles  BB:  FF  are 
two  fourths  of  a  drcle,  that  sucoesavely  rest  on  two  aichcs  or  bows  of  iron  66^ 
which  are  above  the  clapper  C,  in  order  to  raise  it.   HH  are  two  teeth  of  iron^ 
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added  to  the  serpent,  making  an  angle  of  25  degrees  with  FF  and  KK,  which 
serve  to  depress  a  bascule  or  sweep,  wliich  is  in  the  arm  that  carries  the  shuttle. 
Thetreddles  tlifferin  nothing  from  those  which  are  commonly  used,  only  the 
cords  that  hold  them  pendant  from  the  ground  are  fixed  in  the  elbows  of  the 
serpent,  wh.ch  \n  tiirning  rai^?^  and  depresses  them  by  the  help  of  two  little 
pulleys  ou  which  the  ropes  turn. — ^Xhe  clapper  i& supported  between  two  pillars, 
with  a  rope  double  twisted,  which  causes  it  to  make  a  kind  of  a  spring,  and 
naturally  to  yield  forwardj»  to  beat  the  cloth.'^LM  is  one  of  the  arms  which 
pass  freely  into  the  canal  or  pipe  NN,  supported  by  four  pillars  of  wood  OOOO. 
Its  moUon  proceeds  from  the  rollowing  parts:  PQ  is  a  bascule  which,  thoTidi 
inicqunlly  divided  by  its  supporter  R,  is  yet  in  equiiibrio,  tlie  cud   PR  beint* 
ma  le  to  ut  ;*:h  cx^ictly  as  much  as  HQ. — At  the  extremiiy  of  this  bascule  istici 
a  cord,  whicli  passes  tliruugh  the  pulley  S,  and  terminates  at  the  extremity  ot 
the  arm,  where  it  is  fastened  to  a  little  bowl  M.   At  the  other  extremity  of  the 
same  arm,  towards  L  is  also  iastened  underneath  a  cord,  which  passes  througli 
the  puUy  T,  and  carries  the  weight  V. — At  the  same  end  of  the  arm  is  ad-lt  1 
a  little  nich  Z,  about  the  size  of  half  the  ?huttlet  then  over  a  little  hnr  X 
which  passes  athwart  the  arm,  there  are  two  otlier  little  pieces  of  wood,  having 
at  the  end  of  them  two  tcetii,  which  enter  into  the  nich  Z  through  two  holes, 
which  are  on  both  the  ddes. 

To  the  ends  of  these  little  pieces  of  wood  there  is  a  small  bow  of  whalebone 
or  steel,  which  keeps  the  two  ends  asunder,  and  forces  the  teeth,  which  are  at 
the  other  end,  to  enter  into  the  nidi  before  the  said  pieces  themselves.  At  the 
points  11  are  two  rope?,  thnt  pass  through  the  pully  22,  fastened  to  the  pillars 
0  3  0  4,  having eacli  ot'  thcin  a  little  weir^ht  at  the  end  lari^e  enough  to  keep  it 
liom  passuig  tlirougli  a  litUe  bowl  wliicli  is  under  each  pulley. 

This  arm  so  disposed  goes  and  comes  in  the  hole  NN  in  the  following  man. 
ner.  One  tooth  of  the  serpent  already  described,  strikes  on  the  extremity  of 
the  bascule  P  Q,  and  so  causes  the  end  Q.  to  rise  up,  which  drawing  the  cord 
fastened  to  the  point  Q,  inakes  the  r!rm  LM  to  advance  forwanl.  But  when 
nfterwards  the  tooth  of  the  serpent  is  come  oi»t,  then  the  weight  V  tied  to  the 
otlier  t  lid  of  the  same  arm  by  a  cord  tiiat  passes  throup;h  the  pniiey  T,  forces 
the  said  arm  by  its  own  weight  to  return  again. — When  the  armLM  is  in  its 
ordinary  place,  the  two  little  pieces  of  wood  into  which  the  bar  X  Y  enten,  en- 
close the  shuttle  by  means  of  the  whnl^one  spring.  But  when  the  said  arm  ap' 
preaches  the  other  opposite  arm  ,  then  the  cords  tied  to  the  points  1 1  being  a 
little  too  short,  and  the  weight  which  is  at  the  end  of  them  not  being  able  to 
pass  through,  the  spring  gw£s  way  a  little,  and  so  the  sbattle  is  no  longer  en- 
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olQsad.by  the  ami  which  carri«  it,  but  is  wholly  received  and  grasped  by  the 
otiier;  i  which  liliewise  io  its  turn  delivers  it  bacl^  sgain  in  the  same  maooen  . 

The  motjon  of  the  whole  machine  is  made  at  the  rate  as  you  move  the  hand!? 
of  the  serpent ;  for  then  the  arms  cause  the  threads  to  open,  and  immediately 
ouc  of  the  arms  begins  to  slide  in  towards  the  opposite  arm,  to  wiiich  iL  carries 
the  shuttlCi  and  retires  immediateiy.  At  the  same  time  one  of  the  (quarters  of 
a  circle  which  lield  the  clapper  elevated  quits  it>  and  leaves  it  to  £ap,  and  then 
the  oppoaite.  quarter  of  a  circle  elevating  itseir,  the  other  elbow  c^iangea  the 
threads,  and  the  other  arm  retires^  and  so  on  successively. 

The  advantages  nf  this  machine  are  these :  1.  That  one  mill  alone  will  set  10 
or  12  of  these  looms  at  work.  2.  The  cloth  may  be  ma*!e  of  what  breadth  you 
please,  or  at  least  much  broader  than  any  which  has  been  hitherto  made.— * 
3.  There  . will  be  fewer  knots  in  the  cloth,  ^iijce.tlie  threads  will  not  break  «r- 
fastas  in.  other  looms,  because,  the  shuttle  that  breaks  the  greater  ,  pan  can 
never  touch  them.  In  ^tioii,  the  work  will  be  carried  on  quicker  and  at  less  ex- 
penoe,  since,  instead  o£  sevend  workmen  which  are  requii-ed  in  making  of  very 
large  cloth  one  boy  will  servie  to  tie  the  threads  pf  several  looms  $is  fast  aa  they 
Jbreaky  audio  order  the qwUs  hi  tl^e 'Shuttle.  . 

Of  n  Worm  voided  if^  Urine.    Communicated  by  Air.  Erit ;  to  whom  U  was  setU 
by  Mr.  Maukew  Milford.        UO,  p.  lOOp. 

Tiie  worm  when  I  voided  it  was  then  alive.  It  was  snake  headed,  of  indiffer- 
ent substance  in  the  middle,  and  smalt  at  the  tail.  In  length  above  half  a  yard. 
I  was  very  ill  before  i^camd 'away  ;  and  e^r  since  the  uride  seems  mixed  with 
bloodi « 

This  relatian  is  bene  set  down  in  the  patiet)t*s  own  words.  It  is  HKist  probable 

he  had  had  a  suppression  of  urine  for  sometime,  at  the  tirsl  making  whereof  the 
worm  was  voided  from  one  of  the  kidneys,  w4terem  it  was  bred,  into  the  blad- 
dea-i  and  at  the  second,  from  thence  mto  tlic  poL— Tlie  worm,  when  dead  and 
dry,  was  of  a  dull  red  colour^  and  in  thickness  about  the  I2ili  of  an  inch. 

To  vuxk9  a  probabU  Conjecture  of  Tempers  <md  Dispontkns,  by  the  Moduhiions 
of  the  Voice  in  ordinary  diecotsrse.    Communicated aiso  by  Mr,  Ent,   IV  140, 

p.  1010.^ 

Sitting  in  some  company,  and  liaving  been  but  a  little  befoie  musical,  I 

chanced     take  notTce  that  in  ordinary  discourse  words  were  spoken  in  perfect 

notes;  and  th^t  some  of  the  company  used  eighths,  some  fifths,  some  thirds; 
aod  that  those  were  most  pleasing,  whose  woirds,  as  to  tlwir  tun^,  consisted 
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most  of  concords;  and  where.of  discords,  of  such  as  constituted  harmony;  and 
the  same  person  was  the  most  afllable,  plensantj  and  the  best  naturcd  in  the 
company.  And  this  suggests  a  reason  why  many  discourses  which  one  hears 
Avjth  much  pleasure,  when  they  come  to  be  read  scarcely  seem  the  same  things. 

From  this  difference  of  music  in  speech,  we  may  also  ronjechire  that  of  tem- 
pers. We  know  the  Doric  mood  sounds  i^^ravity  and  sobriety;  the  Lyd»an  free- 
dom; the  iEolic  sweet  stillness  and  composure;  tive  Phrygian  jollity  and  youthAii 
levity:  the  Ionic  sooths  the  storms  and  distnrbanoes  arising  from  passion. 
And  why  may  we  not  reasonably  suppose  that  those  whose  speech  naturally 
runs  into  the  notes  peculi;ir  to  any  of  these  moods,  are  likewise  In  disposition. 

So  also  from  the  cliff ;  as  he  that  speaks  in  gamut  to  be  manly  ;  C  Fa  Ut  may 
show  one  to  be  of  an  ordinary  capacity,  thoiip;h  good  tiisposition.  G  Sol  Re 
Ut  to  be  peevish  and  effeminate,  and  ol  a  weak  and  tinioroua  spirit.  Sharps, 
an  effeminate  sadn^;  ilats>  a  manly  or  melancholic  sadness.  He  who  has  a 
voice  in  some  measure  agreeing  with  all  difis,  seems  to  be  of  good  parts  and 
iit  for  variety  of  employments,  yet  somewhat  of  an  inconstant  nature^  I^e- 
wise  from  the  times ;  so  semibriefs  may  besp^k  a  temper  dull  and  phl^matic ; 
minims  grave  and  serious ;  crotchets  a  prompt  wit ;  ooavers  vehemen(^  of  peft- 
Sjon,  and  used  by  scolds.  Semibnef-rest  may  denote  one  either  stupid  or  fuller 
of  thoughts  than  he  can  utter  i  minim-rest  one  tiiat  diel i berates ;  crotchet-rest, 
•ne  in  a  passion ;  so  that,  from  the  natural  use  of  mood,,  note,,  and  time,  we  may 
collect  dispositions..  i 

^ount  of  some  Books,  N?  146„,p..  101 1; 

L  Museo  Cospiano  annesso  a  quelle  del  Himoso  UHsse  AldrovanwJi*  et  donate " 
alia  sua  P^tria  daHY  Ulustrissimo  Signore  Ferdinando  Gospi  Fatrido  di  Bologna 

*  LOr/stes  Ahirovand«Si  professor  of  philosophy  and  physical  Bobgoa^  theplacs  of  his  nacivitf, 
was  « fOMt  curious  uKinirer  ioio  oRtnial  biitorf,  and  tnvejled  into  ibe  roost  distmt  coantriec  oo 

pose  to  inform  hiui^e'f  of  their  jutural  proJuctlons,  whether  animal,  vegetable,  or  mineral;  butbis 
principal  aueniion  seems  to  Iisve  been  devoted  to  zoolo^jr,  »ad  in  particular  to  oinitbologjr,  iotiie 
punuit  vf  which  branch  be  expended  great  sums,  having  according  to  Aubeit  le  Mire,  engaged  at  a 

yearly  salary  cf  tsvo  hundred  crowns,  coiuUiaed  fir  the  space  of  thirty  years  together,  an  eminent 
artist  to  execute  bis  figures  o£  birds.  He  is  aUo  said  to  Uave  employed,  at  his  own  espeace«  Lorenzo 
Benoini,  CorneKiu  Swietns,  and  tbe  eooioent  engraver  Chtistopber  Coriolanns.  Tbeae  expeocec  . 
niio^  his  fortooe,  and  at  length  redviced  bim  to  tbe  utmost  neceetity;  and  it  is  said  that  he  died  blind 
in  a  hospital  at  Bologna,  at  a  great  »gt,  iu  tbe  year  1$0I5»  Bif/le  <iMeKiNei>.  ibM.«Dti^uity  does  not 
luroish  us  with  an  instance  of  a  dM^gD  ao  exteashre  and  taborion*  as  that  of  AldnmandDB,  with  r^aril 
to  natural  history.  Pliny  indeed  has  treated  of  more  subjeeu,  but  only  loaches  tbem  Ugbtly,  wbeieas 
Aldrofandu"!  ha?  collected  atlhe  coiild.  His  cctnpilation,  or  at  least  what  was  compiled  upon  hft 
jllas,  GOQsists  ot  several  voiumes  la  toiio,,  some  of  which  were  2>^inted  after  his  deaths    He  haastM' 
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et  Senatore,  &c.    Decnzzione  dt  Lorenzo  Legati  Cremonese,  in  fo\.  In 

Bol.  1678. 

Ferdinand  Cospi,  Marquis  of  Petreoli,  equally  illustrious  for  his  merit,  tlic 
employmenU  wherewilh  he  is  honoured  in  the  court  of  Tuscany,  nnd  for  his 
extraordinary  learning,  which  has  raised  him  to  one  of  the  h  ighest  degrees 
in  the  academy  of  the  Gelati,  in  Bononia,  having  with  extraorduiary  care  and 
expenoe  made  a  collection  of  whatever  he  saw  there  that  was  curious  and  rare, 
and  bestowsd  it  upon  his  country,  the  Senate  of  Bononia  has  added  the  same 
to  that  of  Aldrovandus.  An  ample  and  learned  description  whereof  is  here  made 
by  M.  Lorenzo  Legati,  philosopher,  physician,  and  Greek  professor  in  the 
university  of  Bononia. 

He  divides  the  work  into  five  books. 

The  first  contains  a  description  of  whatever  this  museum  contains  of  rarity 
concerning  mummies  beasts,  serpents,  birds,  and  human  monsters.— -The  second 
book  contains  descriptions  and  remarks  of  several  rarities  concerning  aquatiles, 
as  of  the  flying  fish,  &c,  also  of  corals,  pearl,  &c.->-The  subjects  of  the  third 
book  are  works  of  art — ^The  fourth,  and  fifth  books  are  concerning  the  medals 
and  gods  of  the  ancients. 

II.  Systema  Bibhothecse  CoUegii  Parisicnsis  Soc.  Jesa.  In  4to.  A  Par.  1678. 
Of  whi(^  libraxy  the  author  of  tlie  said  journal  says,  that  it  contains  ab«ve 

32,000  volumes. 

III.  Glossarium  ad  Scriptores  mediae  et  infimse  Latinitatis,  in  quo  Latina 
Vocabula  novatss  significaticmis  explicantur;  oomplures  mn  medii  Ritus  et 
Mores ;  Legum,  Consuctudinum  Municipalium,  et  Jurisprttdentise  recentioris 

formulae  et  obsoletce  voces ;  utriusque  Ordtnis  Ecclesinstici  et  Lairi  Dignitates 
et  Officia,  &c.  enucleantur  et  illustrantur ;  innumera  deniquc  Scriptoruni  luca 
Grgecorum,  Gal.  LaL.  ilal,  Hispan.  German,  Anglo-Sax.  expenduntur,  cmcn- 
dantur,  elucidantur.  In  foL  3  vol.  Autbre  Carolo  du  Fresne  Domino  du 
Cangi*  Regi  a  Cbns.  et  FVandas  apud  Ambianos  Questore.   A  Par.  1678. 

published  his  Ornitholog;)',  in  three  voUimes,  in  1500  ;  and  his  seven  hocU  of  Insects,  which  make 
another  volume  of  the  same  size.  l"be  volume  ot  SerpenU,  Uuee  of  auadrupedi,  one  of  Fiihes,  that 
et  lixMogQious  Asimab,  the  Hittoij  of  M<Muten«  with  the  Supplement  to  that  of  Animals,  the 
treatise  on  Metals,  and  the  Dendrology  or  History  of  Trees,  were  pubUsbed  at  sereral  times  afnsT 
his  death,  by  the  care  of  difiereat  persons,  viz.  The  volums  of  Serpents  by  Bartbolomrns  Am- 
brouDUi;  Ibat  of  BitidooQS  Qnadropeds  by  John  Coroeliiu  Uterverins,  and  afterwards  by  Tijomai 
Dempster ;  that  of  Digitaled  Quadrupeds  by  Ambrosinos.  tbe  History  of  MoDstenby  the  same 
author  >  the  Dendrology  bjOTidiusMontalbnnus ;  and  the  History  of  Metals  by  Ambrosinnt, 

•  DuCaog^,  a  leariMdAttncb. lawyer,  was  born  at  Aaaiens  in  JO'JO.  He.became  advocate  ia 
Ibe  parliament  of  Ftois,  and  tr^rer  of  Pranoe.  He  w«  well  acquainted  wiih'history,  both  aacrett 
-end  pMlane,  and  left  manj  woiks,  both  printed  and  mannscript,  at  his  death,  vhieb  happened  ta 
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This  gtossiry  of  M.  da  dngk  is  now  oomphetm),  «nd  posseeses  great  merit. 
The  n*or1c  contains  above  two'  thousand  obsembles ;  with  several  learned  dia- 

SCrialiotT^  on  divers  curious  and  profitable  subjects.  ' 

IV.  Expiicalion  Nouvelle  et  M^chaniqoe  des  Actions  Anim&les,  ou  il  est  trails 
des  fonctions  de  I'Anie,  &c.   Par.  M.  Duncam  D.  en  Med.   In  Idmo.  a  Par. 

1678.  \  , 

Because  the  knowledge  of  the  functions  of  the  aoal,  and  enimal  moUons, 
depends  much  on  that  of  the  constraction  of  the  brain ;  this  author  therefore 
teaches  the  dissection  hereof,  after  such  a  tnanoer,  «s  seems  more  natural  than 
that  of  Sylvius,  Bartholine,  or  Willia»  although  they  have  &1)  done  extellently 
well. 

AtiBdipseo/tkeMomof  Oc^  2p,  N,S.  1678,  s^a&eed  at  Fmh*  ii^  M,  Coisinu 

]S°  14 1»  p.  101*. 

km* 

The  beginning  of  the  ahadotr  #aaat  . . . .  v .  ^  43  36 
The  total  immersion  • . . .  .    >   7  40  20 

Beginning  of  the  emersion    9    1\  30 

End  of  tlie eclipse   .  10  W  9 

Monu  GalleCs  Observation  of  the  Solar  Eclipse  ou  the  ilth  of  June,  N,  S,  1676, 

at  .Avignon,         141,  p.  I(yl0. 

In  observing  this  eclipse,  the  image  of  tlie  sttn,  through  the  telescope,  was 
received  un  a  whiter  paper^  and  the  appearances  -c«re(u%  tioted.  The  thnes 
tvere  corrected  by  the  altitudes  of  A»  sun,  taken  by 'the  shadow  of  a  gnomon^ 
erected  for  the  purpose. 

The  following  were  the  prmdpal  phases  and  Urnes. 

Digits  c^Hpied. 

o"  27'    at     7**  50*  34' 
§     O...*    8   44   44  the  horns  were  vertical. 
4   d5.*..    9  42     8  the  horns  were  horizontal* 
O  20 ... .  10   25   12  western  horn  vertical  to  the  sun*8  centre. 
0    O  ....  10  28   50  end  of  the  eclipse. 
The  proportion  of  the  diameters  appeared  .etpial  at  the  veltpae  of  fi  'd^its; 
fbr  &eD  the  8an*s  horisontal  hoim  ivete^distiiht  on  cstih  ndieibom  his  vertrcd 

l€8S,  at  7*  Teanof  wg6.  Batdak  tbssbbve  lalhr  Qh»t^,  ^kik  hu  baeo  «Vkttr  pUntei,  b(* 

Gvctk  Glossary  (jf  the  Vniddlc  figc,  iri  2  v^i.  folio,  h  also  M  tUxttCsed  tvorfc.  lie  fnAQisHcd  also  a 
liBtoiy  6f  COnstaQtlnoplte^  and  varloits  otb4r  "boeks^  ittoiruig  iaHtbomn  Mtdiog  and  -^eep  tOB' 
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atxnit  3€l*;  whoice  U  appenrs  that  the  inoon*f  centre  was  then  tn  the  periphery 
of  the  sun,  and  that  the  line  through  the  centre  was  equal  to  the  sun's  semi* 
diameter*  But  after  the  middle  of  the  eclipse,  there  was  found  some  change  in 
the  djameter  of  the  shadow,  for  the  shadow  appeared  a  Utile  oaote convex,  so 
that  the  diameter  was  shorter,  thoogb  almost  insaisii>i/. 

Tke  nuiking  of  Microscopes.   By  Mr.  BuUei^field,  InUnmewt  Maker  to  the 

flench  King.   N*  141,  p.  IO26. 

I  doubt  not  but  you  may  be  as  busy  at  London,  as  we  are  here,  m  making 
of  microscopes  of  the  kind  lately  brou^t  out  of  Holland,  by  Mr.  Hoygens, 
of  which  I  have  sevo«l  sorts  ready  made.  I  have  tried  several  ways  for  the 
making  of  glasses  bf  the  size  of  a  large  pin's  head,  and  less;  as  in  the  flame 

of  a  tallow-candle,  and  of  one  of  wax.  Bat  the  best  way  of  all  I  have  \'et 
found  to  make  them  clear  and  without  specks,  is  with  the  flame  of  spirit  of 
wine  well  rectified,  and  burned  in  a  lamp.  Instead  of  cotton  I  m^e  use  of 
very  small  silver  wire,  doubled  up  and  down  like  a  skein  of  thread;  whidi 
being  wet  with  the  spirit  of  vnne,  and  made  to  bum  in  the  lamp,  gives  through 
the  veril  of  a  lamp  a  very  ardent  flame.  Then  take  the  beaten  glass,  being 
first  washed  very  clean,  on  the  point  of  a  silver  needle  filed  very  small,  and 
wet  with  spittle.  Hold  it  thus  in  the  flame  till  it  be  quite  round,  ar^d  no 
longer,  for  fear  of  burning  it ;  and  if  the  side  of  the  glass  next  the  needle  be 
not  melted,  you  may  put  it  o^'  and  take  it  up  with  the  needie  on  the  round 
ai<^  preseniiog  the  rough  side  to  the  fkme  till  it  be  every  where  very  round 
and  smooth  i  then  wipe  and  rub  one  or  aeveral  of  them  together  with  soft 
leather,  which  makes  them  much  the  better.  Then  put  them  between  two 
pieces  of  thin  brass,  the  apertures  very  round,  and  that  towards  the  eye  almost 
as  large  as  the  diameter  of  the  giMs ;  and  so  place  it  in  a  frame  with  the  object 
conveniently  -observation. 

Improvement  of  Sir  Samiel  Mordant j  Speaking  Trumpet,  By  Mr,  John 

Confers.    N®  141,  p.  IO27. 

Having  some  years  since  tried  to  make  one  of  Sir  S.  Moreland's  speaking 
trumpets  of  tin,  that  is,  tinned  iron  plate  t  and  finding  it  to  serve  as  well  as 
copper  or  glass ;  I  next  thought  of  several  ways  for  redudng  it  to  a  more  con* 
tracted  Ibrm,  without  abating  Its  power.  Ini  consequence  Dr.  Goddard  pre- 
sents! to  the  Royal  Society,  at  one  of  theis  meetings,  held  at  Arundel  House, 
the  reflecting  trumpet  here  described.  Il  consists  of  two  parts.  The  utmost 
Bb  (fig.  6.  pi.  12.)  is  a  large  concave  pyramid,  about  a  yard  long,  or  of  any 
manageable  length,  open  at  the  base  b,  and  closed,  not  with  a  flat,  but  aoon* 
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cave  head,  at  the  cone  B.  Within  this  is  fastened  a  bended  tube  Aa,  as  in  the 
figure.    On  trta!  before  the  Royal  Society,  it  was  found  that  this  trumpet 

distinctly  delivered  certain  words  from  tlie  said  house  across  the  garden  and  the 
river  Thames,  and  that  against  the  wind,  which  was  then  strong,  and  the  words 
w  ere  written  down  by  a  person  sent  over  for  that  purpose.  By  which  it  «{>•> 
peared,  that  a  rei^ecting  trumpet  after  this,  or  some  other  like  manner,  of 
wood,  tin,  pewter,  stone,  or  earth,  or,  which  may  be  best,  of  bell-metal,  will 
send  the  voice  as  far  as  the  long  one  invented  by  Sir  Sam.  Moreland,  or  farther* 
Besides  that,  it  seems  to  take  off  from  the  great  noise  near  at  hand,  which 
happens  in  the  use  of  the  long  trumpet;  SO  that  it  maybe  used  within  doors, 
with  advantage,  on  sever;il  occasions. 

Some  other  trials  were  made  to  effect  the  above-mentioned  contraction, 
which  were  tound  not  to  answer.  Yet,  because  they  may  serve,  in  part  to 
shew  the  motion  of  sound,  I  have  added  two  examples  hereof.  The  first  is 
Sir  Samuel  More1and*8  trumpet  angularly  arched  in  the  middle,  fig.  7 ;  the 
second,  with  three  large  angular  arches  reaching  almost  firom  one  end  to 
the  other,  as  in  fig.  8  :  by  the  former  of  which  the  delivery  of  sound,  to  any 
distant  or  remote  place,  is  much  shortened}  but  by  the  latter  almost  wholly 
obstructed. 

An  Account  of  mo  Books,        141,  p.  1030b 

I.  A  Discourse  of  the  State  of  Health  in  the  Island  of  Jamaica,  with  a  IVo« 
vision  calculated  for  the  ssme,  from  the  Air,  the  Place,  and  the  Water ;  the 
Customs  and  Manner  of  Living,  &c  By  Thomas  Trapham,  M.  D.  Cdl. 
Med.  Lond.  Soc.  Hon. 

This  treatise  on  the  climate,  diseases,  and  natural  productions  of  Jamaica>  is 
superseded  by  the  later  and  more  ample  accounts  of  Sloane  and  Browne. 

IJ,  Catalogus  Stellarum  Austrahum ;  sive  Supplementum  Catalogi  Tychonici, 
exhibens  Longitudines  et  Latitudines  Stellarum  fixanim,  quss  prope  Pblum 
Antarcticum  sitss,  in  Horizonte  Uraniburgico  Tychoni  inconspicuae  fuere,  ac* 
curato  Calculo,  ex  Distantiis  supputatas,  et  ad  Ai^num  1677  oompletum  cor- 
lectas.  Cum  ipsis  Observationibus  in  Insula  S.  Helenas  (cujus  Latitudo  15  gr. 
S5  m.  Austr.  et  Longit.  7  gr.  00  m.  ad  Occasum  a  Londino)  summa  Cura  et 
Sextante  satis  magno  de  Coelo  dcpromptis.  Opus  ab  Astronomicis  liactcniis 
desideratum.  Accedit  Appendicula  de  Rebus  quibusdam  Astronomicis,  notatu 
nun  indignis.   Autore  Edmundo  Halleio,  ^  Coll.  R^.  Oxon. 

The  author  having  fbnnd  that  the  astronomical  tables  in  use,  are  defiscUve-tn 
calculating  the  motions  of  celestial  bodies ;  so  that  Saturn  for  instance  moves 
much  slower,  and  Jupiter'  svrifter,  than  appears  by  those  tables.  Hence  he  had 
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thoDghts  of  correcting  them;  but  presently  foresaw  that  this  could  never  be 
done,  without  a  more  correct  catalogue  of  the  fixed  stars,  a  task  which  was 
already  undertaken  by  other  excellent  hands.  He  therefore  chose  rather  to 
take  upon  himself  tlie  stnting  of  the  places  of  the  fixed  stars  near  the  south 
pole,  and  out  of  our  hori;^Qn.  And  being  approved  and  encouraged  by  such 
respectable  persons  as  Lord  Brouncker,  Sir  Josepli  Williamson,  Sir  Jonas  Moore, 
and  others,  and  even  by  the  King  also,  he  furnished  himself  with  such  instru" 
ments  as  were  necessary  for  his  purpose:  which  he  particularly  mentions  and 
de8crib<s.  Of  these,  he  says,  he  made  the  utmost  and  most  assiduous  u^ 
that  could  be,  in  a  place  of  so  thick  and  cloudy  a  sky  as  that  of  St.  Helena, 
contnu-y  to  common  report,  proved  tube;  having  restored  about  350  lixed 
Stars,  wliich  were  omitted  in  Tycho's  catalogue. 

To  his  own  observations  the  author  has  added  an  ancient  cntalocrnc  outof  Clavius's 
CoiniBcntahes  in  Sphaeram  Jo.  de  Sacrobosco;  and  that  uf  Banstnius  e  lubuiis 
Rudolphinis  Kepleri:  that  being  compared  with  these  his  observations,  it  might 
evidently  appear  how  very  much  the  ancient  globes  almost  every  where  differ 
from  the  heavens.  From  these  observations,  as  he  proceeds,  he  also  proposes 
some  conjectures  of  the  corruptibility,  or  at  least  the  mutability  of  the  fixed 
stars.  Next  follows  a  table  of  the  right  ascensions  of  the  southern  fixed  stars, 
and  their  distances  from  the  pole  :  for  the  use  of  navigators.  To  which  is 
subjoinai  an  observation  of  Mercury  by  our  auUior,  sell. 

Mercurii  TcansUiis  sub  Solia  Disco.  Oct.  26.    Anna  1677.    Com  Teutamiue 

pro  Soils  Farallaxi. 

Of  his  conjectures  here  made  about  the  sun*s  parallaxis,  in  his  preface  he 
says,  that  were  the  place  of  Mercury's  node  once  found,  from  this  his  obser> 
vatioQ  of  Mercury,  the  sun*s  parallaxis  migbt  be  deduced. 

Hereto  are  added  by  our  author. 
Modi  quidam  pene  Geometrici  pro  Parallaxi  Lunse  investiganda* 
Of  which  there  are  three  proposed ;  of  which  tt  is  remarked  that  the  best 
way  of  finding  the  same  would  be,  by  comparing  the  meridian  altitudes  of  the 
noon,  observed  both  in  St.  Helena  and  in  iiuroj^e  at  the  same  time. 

The  condudtng  chapter  is  entitled, 
^ssdam  Luoarts  Theori»  Ero«Bdationem  spcctantia ; 
Wherein  it  is  observed  that  astronomy  is  at  present  most  of  ail  defective. 
And  that  the  discovery  hereof  would  lead  us  to  the  roost  exact  way  of  Gming 
the  longitude  of  places. 
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jimtomkttl  Observations  on  an  Absust  in  the  Liver  j  aiso  a  great  Number  of 
Stones  in  the  Gall-Bag  and  Bilious  Fessels ;  an  unustml  Cor^rmation  of  the 
Emulgents  and  Pelvis;  a  sfmvge  Conjunction  of  both  Kidneys }  and  f^reat 
Dilatation  of  the  Fena  Cava,    %  Bdw,  Tyson,*  A.M.  and  M.  S.  Oxon. 

lA"  142,  p.  1035. 

The  anatomy  of  morbid  bodies,  as  Dr.  Harvey  lias  observed,  is  mo&t  instruc. 
ttvc  ;  whereby  we  become  acquaioted  not  only  witli  the  many  causes  that  oppress 
Nature,  but  with  the  liberty  she  often  takes  in  forming  the  parts  diflferent  from 
her  usual  rule ;  our  present  subject  affords  both.  For  on  lately  opening  the 
body  of  a  derg)  man  of  this  dty,  we  observctl  the  liver  to  be  very  iarge^  and 
fastened  to  the  diaphragm  more  than  usually ;  the  colon  so  firmly  joined  to  the 
liver  near  the  gall-bladder,  that  T  could  not  separnte  it  wtfhout  incision.  The 
gibbous  part  of  the  liver  tov/ards  ihe  right  side,  a[)peared  discoloured  ;  where 
tmking  an  incision,  there  plentifully  issued  out  a  perfect  pus,  very  foelid  ;  and 
the  same  from  a  wound  I  made  in  its  cavous  part  near  the  fissure.  This  puru> 
lent  matter  I  found  not  contained  in  any  particular  cystis  or  bag,  but  in  several 
sinuses  in  that  part  of  the  liver  j  wheicas  the  other  parts  seemed  sound  and 
well  coloured.  Nor  did  I  any  where  meet  with  any  tubercules,  glandules,  or 
scrrhus. 

This  abscess  may  well  be  presumed  the  cause  of  that  lurking  fever  that  ended 
in  death.  The  patient  laboured  under  it  about  six  weeks,  but  wiliiout  mucli 
sickness,  tliough  troubled  with  irregular  heats,  yet  sometimes  such  as  were 
imperceptible  to  himself:  twice  or  thn<%,  but  at  groit  distances,  he  had  pa- 
roxysms of  chill  fits  like  an  intermittent  fever,  but  such  a  fostor  and  dryness  in 
his  throat  as  proved  obstinate  to  all  medicines.  His  approaching  deatli  was 
attended  with  other  sytnptnms  that  usually  follow  the  affection  of  the  brain 
and  genu?  nervosum.  Formerly  he  had  been  often  subject  !o  tlie  yellow  jaun- 
dice ;  and  it  is  well  worth  the  enquiry,  why  at  present  notl)ing  thereof  appeared  ? 
Since  the  gaU-bladder  was  not  only  filled  with  stones,  but  likewise  the  meatus 
cysticus  and  ductus  communis  even  to  the  duodenum  were  very  much  distended 
with  them ;  in  the  porus  bilarius  also  I  met  with  several  small  ones.   No  fluid 

*  Fdw.  rd  Tyson  wa?  a  celehrr^tcd  PJiysiclan  anil  AriHlcmUt  of  the  l"!^!  centx'iry,  and  n  irrcat  con- 
ttibutor  to  the  Pbitosopbicai  'J.'ransactions,  especially  00  Kubjects  relative  to  natural  history  and  com* 
^lative  snaiomy.  He  read  leciaies  at  Graham  College.  Bcsdn  hit  uumenrai  coiDnranicationt 
to  the  Roydl  Society,  he  published  tl)e  fuUowing  works  :  Fbocoena,  or  an  Attttomj  of  ■  Porpiu, 
.]680.  Carigueya,  leu  Manupiale  Atnerlcanom,  dx  tbe  Anatomy  d  aA  Opoatain  lUaceclMl  at 
dtthaot  Colkgr,  i(S|9S,  (of  which  an  aooouRt  '»  alio  tiuerted  in  (be  Pfailoaophical  Tnamctkim) 
lie  tceamvaj  df  a  ^^017,  comptRvd-wiih  amookef,  an  npe,  andtnan^  0tc.  l6s^. 
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gall  was  contained  in  the  bladder,  but  some  that  was  fioft  of  a  deep  yellow 
ochre  colour  that  filled  ep  Ihe  interstices  of  the  stones.  These  stones  were  of 
various  sizes,  from  that  of  a  nutmeg,  to  a  pepper  corn:  their  colour  was  of  a 
darkish  ydlow  ochre,  although  in  some  there  appeared  laminse  of  a  brownei* 

colour:  to  the  touch,  when  a  little  dry,  they  seemefl  soapy:  their  weight  vvas 
light,  and  their  scent  very  fetid,  resembling  that  of  the  purulent  maUer  in  the 
liver.  Their  consistence  was  friable;  their  figure  for  the  most  part  triangular, 
or  inclining  to  that  ^gure^  but  all  angular:  that  side  towards  the  gall  bag  was 
protuberant  and  convex,  the  other  two  sides  were  flat;  so  that  having  the 
lesser  angle  towards  the  centre  of  the  cavity  of  the  gall  bag,  like  so  many 
wedges,  they  more  completely  filled  it:  I  numbered  I  think  above  thirty. 

Our  inquiry  thus  Ar  had  informed  us  of  the  cause  of  the  patient's  death,  as 
well  as  of  his  former  illness,  and  frequent  disposition  to  the  jaundice.  But 
prosecuting  our  search,  we  were  more  surprised  to  observe  the  unusual  struc- 
ture and  conjunction  of  both  kidneys,  the  parenchyma  of  the  one  being  con- 
tinued over  the  spine  unto  the  other,  so  that  they  both  made  but  one  continued 
semilunary  body.  This,  although  rare,  yet  hath  been  sometimes  observed  by 
former  authors.  The  kidneys  here  were  large;  that  part  that  conjoins  them 
and  lies  over  the  spine,  was  something  less  than  the  true  kidneys,  and  in  its 
outward  tunicle  or  membrane  hnd  three  seams,  although  that  parenchyma  in- 
wardly seemed  not  to  observe  such  a  division,  but  was  the  same  with  the  sub- 
stance of  the  kidneys.  The  emulgent  vessels  were  v  r  ,  numerous:  for  besides 
two  lai^r  veins  that  were  subdivided  into  several  lesser  rainihcations,  tliere  were 
divers  others  that  weresingle>  even  to  their  insertion  into  the  vena  cava.  The 
middle  part  likewise,  by  which  both  kidneys  were  conjoined,  was  plentifully  pro- 
vided with  blood  vessels,  for  it  received  from  the  aorta  two  arteries,  which,  before 
their  insertion,  were  each  subdivided  into  three  bmnches;  and  it  sent  out  two 
vein?,  which  being  joined  afterward  into  one,  entered  the  vena  cava.  Besides, 
at  tlic  seam  at  the  lower  part  of  the  left  kidney,  it  had  a  vein  and  artery,  which 
afterwards  inserted  themselves  into  the  iliac  branches  of  the  aorta  and  cava;  so 
that  nature,  though  erring  from  her  wonted  rule  in  forming  this  part,  yet  was 
provident  in  furnishing  it  with  vessels.  But  to  the  whole  oompages  of  the 
kidneys  there  belonged  only  two  ureters ;  but  the  great  dilatation  of  the  pelvis 
in  each  was  remarkable;  for  that  of  the  left  kidney,  when  blown  up,  was  larger 
than  it  is  represented  in  the  figure,  and  had  a  triple  origin.  The  right  had  but 
a  single  one,  and  was  less. 

Whether  this  conformation  and  structure  of  the  kidneys  and  its  vessels  were 
of  much  inconvenience  to  the  patient,  i  shall  not  define;  but  am  apt  to  thivk 
that  it  might  occasion  as  wdl  the  great  dihttatioa  of  the  vena  cava,  as  also  of  the 
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pelvis:  for  the  mtdcUe  part  conjoining  both  the  kidneys  lying  over  the  vena  cava, 
by  its  weight  pressing  thereon,  would  hinder  the  free  return  of  the  blood, 
which  yet  would  make  room  for  itself,  by  enlarging  its  own  channel,  v.  lilc^ 
was  so  capacious  as  to  contain  three  or  four  of  my  fingers.    So  likewise  the 

ureters  rnnninci-  over  ^hai  pnrt  that  conjoins  the  kidneys,  like  stnnj^s  over  the 
briiiec  of  a  vhj',  in  some  position  ct"  tlit;  boijy  thov  might  have  their  passap^e  so 
Straightened,  that  the  urine  being  iui|je«lecl  and  regurgitating,  might  swell  and 
stretch  the  membrane  of  the  pelvis  to  this  size. 

In  fig.  I.  pi.  13,  A  is  the  right  kidney;  B  the  left;  C  the  middle  part  con- 
joining both  kidneys;  D,  E,  P,  three  seams  in  the  coat  of  the  kidneys;  G  the 
aorta;  Htwo  arteries  from  th  -  nt  tta,  whicli  afterwards  are  ramified  into  three, 
and  so  in-serted  into  the  'stvA  luiildle  pji  t;  I  the  venr\  cava;  K  K  two  veins  arising 
from  thf  luiiJdle  part,  which,  uniiing  into  one,  entered  the'  vena  rava;  LMa 
vein  and  artery  arising  at  the  seaiu  i\  which  at  last  are  both  inserted  into  the 
iliac  branches  of  the  aorta  and  vena  cava:  N  N  the  emulgent  artery  of  both 
kidneys,  the  ramifications  of  which  are  not  here  represented;  OO  the  emulgent 
veins,  whereof  some  are  single,  others  variously  ramified;  P  Q  pelvis  of  both 
kidneys,  that  of  the  left  being  extremely  large;  RR  the  two  ureters. 

Four  Ureters  in  a  Child ;  and  on  the  Glandulce  Renales.    Bj/  Dr*  Edw,  Tt/son, 

142,  p.  1039. 

Having  in  the  former  observation  given  some  remarks  of  the  unusual  struc- 
ture of  the  kidneys,  the  emulgent  veins,  and  pelvis;  I  shall  here  mention  what 
occurred  to  me  lately  on  opening  the  body  of  an  infant,  relating  to  those  parts, 
particularly  of  the  ureters;  which  here  I  found  double  to  both  kidneys,  their 
^origination  from  tlie  kidneys  bein/:^  at  sorrip  di'tanre  from  ench  ether;  but  after- 
wards both  of  the  !-am<j  side  were  incloBed  m  a  capsuia  or  membrane,  even  to 
the  bladder,  where  those  ot  the  right  side  were  inserted  severally,  yet  near  each 
Other,  but  on  the  left  they  seemed  to  enteral  the  same  orifice.  As  far  as  I  have 
hitherto  observed,  the  glandulte  renales  in  embrios,  and  infants,  are  greater,  at 
least  proportionably,  than  in  adults.  They  have  a  lai^  cavity,  which  by  blowing 
into  them  I  found  emptied  tbemselv^  into  two  veins;  whereof  the  right  imme- 
diately  passed  into  the  vena  cava,  the  left  into  the  emulgent:  besides  these,  they 
had  other  lesser  ones  from  the  netghhouring  vessels. 

In  fig.  2,  pi.  13,  A  is  tlie  ri^ht  Lidnev,  whose  surface  seemed  to  be  variously 
divided;  B  the  emulgent  vem ;  C  the  emulgent  artery;  D  D  two  ureters  beiong- 
uig  to  this  kidney. 

Fig.  3,  represents  the  two  ureters  of  the  left  kidney,  which  a  little  below  the 
kidney  are  both  inclosed  iii  a  common  capsula  or  case>  and  so  continued  to  the 
bladder. 
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Fig.  4,  represents  the^andulsa  renales.  A  the  glanduU  renalis  of  the  right 
fide;  B  that  of  the  lefk  side;  C  the  veoa  cava;  D  a  vein  or  ductus  opening  from 
the  cavity  of  this  gland  and  entering  the  venacnva;  E  a  vein  from  the  leftglan- 
dula  reaalis,  and  is  inserted  into  a  branch  of  the  left  emoJgent. 

Observationes  D.  Anthonii  Leuwenkoech,  de  Natis  i  semine  geniiali  Animalculh*, 
Nec  non  Auctoris  karum  Dransactionum  Responsa.        142,  p.  1040. 

Observatoris  Epistola  Honoratisa.  D.  D.  Vice-oomiti  Brouncker,  Latind  con-. 
scHpta;  DaL  Nov.  l677*  (juani  ipsisnmia  hue  transuiissis  verbis  inserendam 
Auctor  censuit. 

Fostquan)  Exc.  Dominus  Professor  Cranen,  me  visitatione  sua  sappius  hono- 
rarat,  Uteris,  rogavit,  Domino  Ham  cognato  suo,  quasdam  observatioimm  mearurn 
videndas  darem.  Hie  Dominus  Ham  me  secundo  invisens,  secum  in  laguncuii 
vitrei  semen  viri^  Gonorrhea  laborantis^  sponte  dedtillatum^  attulit^  dicens,  sc 
post  paudssimas  temporis  minutias  (cum  materia  ilia  jam  in  tantum  esset  reaoluta* 
ut  Astolse  vitreae  immitti  posset)  animalcula  viva  in  eo  observasse,  quae  caudata, 
et  ultra  24  horasnon  viventia  judicabat.  Idem  refercbat  se  animalcula  observasse 
roortua  post  sumtam  ab  aegroto  terebinthinam.  Materlam  praedictam  fistulas 
vitrese  immissam,  prgesente  Domino  Ham,  obscn^avi,  quasdamque  in  ea  crcaturas 
viveciies;  at  post  decursum  ^aul  3  horarum,  eandem  solus  materiam  observans^ 
iTiortuas  vidi. 

Eandem  materiam  (semen  virile)  non  segroti  alicujus,  non  diuturna  conser- 
vatione  corruptam,  vel  post  aliquot  momenta  fluidiorem  factam^  sed  sani  viri 
statim  post  cgectionem,  ne  interlabentibus  quidem  sex  arterie  pulubus,  ssepius- 
cule  observavi,  tantamque  in  ea  viventium  animalculorum  multitudinem  vidi,  ut 
interdum  plura  quam  1000,  in  magnitvidine  arensc  sese  moverent.  Non  in  toto 
semine,  sed  in  materia  fluida  crassiori  adliaaronle,  ingentem  illam  animalculorum 
mukitadinem  observavi;  in  crassiori  vero  seminis  materia,  quasi  sine  molu  jace- 
bant}  quod  inde  proveiiire  mihi  imaginabar,  quod  materia  ilia  crassa  ex  tarn  vanis 
cohaareat  partibns  ut  animalcula  in  ea  se  movere  nequirent.  Minora  globulis 
sanguini  ruborem  adferentibus  haec  animalcula  erant:  ut  judicem  mitlena  millia 
arenam  grandiorem  roagnitudine  non  asquatura.   Corpora  eorum  rotunda,  ante- 

*  The  diioovery  of  the  ^HNnnatic  animaknlrs  has  always  been  considered  as  one  of  the  mo$l  ex- 
Iraordioaiy*  which  the  microscope  is  capable  of  exliibitiDg.  Thtj  wt  observable  id  tlie  temioal 
fluid  of  almmt  all  animah  ;  and  though  the  Leuwcnhocckian  theory  of  generation  be  now  expIoJed, 
ytt  the  existeoceof  such  legions  of  anunated  beimgi  tShrdi  a  wide  field  for  philosophical  specuhiioo. 
Tbe  tubject  however  bebtg  oow  anlfieieiiilf  famiUar  to  tbe  natondUt,  it  wema  onneceiaary  to  pieiervo 
more  of  Mr.  T.euwe  iWck's  paper  than  what  is  hei»  printed  >  and  wbicb  it  teems  moce  pfoperto 
fiye  in  tbe  origtoal  Latin  translation  from  the  Dutch,  than  in  English. 
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riora  obtusa)  posteriora  ferm^  in  aculeum  desinentia  habebantj  caudA  tenui  Ion- 
gitudine  corpus  quinquies  sexiesvc  excedente,  et  pellucida;  crassiliem  veroad 
26,  partem  corporis  habente  pmdita  crant,  adeo  ut  ea  quoad  figurani  cutn  cy- 
ckminis  minoribus  longatn  caudam  habcntibus  optim^  comparare  queam  ;  motu 
caudal  serpen  lino,  aut  Ut  anguiliae  in  aqua  iiatantes  progrediebantur:  in  materia 
vero  abcjuanuilum  crassiori,  caudam  octies  deciesve  quidem  evibrabant,  antequam 
lalitudinem  capUU  procedebant.  Interdara  roihi  imaginabar,  roe  intemoscere 
posse  ad  hue  varias  in  corporeborumanimalculorum  partes,  quia  vero  continuo 
eas  videre  nequibam,  de  iia  tacebo.  His  animalculis  minora  adhuc  animalcala, 
quibusnon  nisiglobuli  iiguram  attribuerc  possum,  permista  erant, 

Sionnndo  canes  roeunt,  marem  i  faemma  staiim  scpona?,  materia  qu«dam  te- 
nuis ct  aquosa,  (lympham  spermaticam  iiuelligit)  e  pone  soiet  pauiatim  exstillare, 
Hanc  m  iteriam  numerosissimis  animaicuSis  repletani  aliquoties  vidi ;  eorum 
magnitudine  qaae  in  semine  viiiJi  conspiciuntur.  Quibua  particute  globulares 
aliquot  quinquagies  majorea  permiiscebantur. 

Quod  ad  vasorum  in  crassiori  seminis  virilis  portione  spectabillum  observa- 
tionem  attinct,  denuo  non  semel  iteratam,  saltern  mihiract  ipsi  comprobasse 
videor.  Meque  omnino  persuasum  babeo,  cuniculi,  canis,  felis  arferias  venasve 
fuisse  i  peritissimo  anatomico  baud  unquam  magis  perspicuc  observatas,  quain 
roihi  vasa  in  semiue  virili,  ope  perspicilli,  in  conspectum  venere. 

Cum  niihi  pracdicta  vasa  prjinum  innotuere,  statim  etiam  pituitam,  turn  et 
salivam  perspicillo  applicavi.   Verilm  hie  minimi existentia  antmalia  fruatraquae- 

sivi. 

A  cuniculorum  coitu,  lympbae  spermaticse  guttulam  unam  et  alteram  i  fm- 
roella  extillantem  examini  subjeci;  ubi  animalia  praedictorum  similia,  sed  !ong£ 
pauciora  comparu^re.  Globuli  item  quam  plurimi,  plerique  magnitudine  ani- 
mabum,  bsdem  permii-li  sunt. 

Horum  animaiium  aliquot  etiam  ddineationes  transroisi.  FiguraS,  pi.  IJ. 
expriaiit  eorum  aliquod  vivum,  (in  semine  cuniculorum  arbitror)  eaque  forml 
qu4  videbatur,  dum  aspicientem  me  versus  ten^t.  ABC  capitulum  cum 
tranco  indicant;  C  D  ejusdem  caudam,  quam,  pariter  at  suam  anguiUa  inter 
jiatandum  vibrat.  Horum  roillena  millia,  quantum  conjectare  est,  arenulae 
majoris  molem  vix  auperant.  Fig.  0,  7>  8,  sunt  ejusdena  generis  animalia,  £ed 
|am  emortua. 

Yig.  g  delineatur  vivum  animaiculum,  quemadmodum  in  semine  canine  sese 
aliquoties  milii  attentius  intuentt  exhibulL  £  F6  caput  cum  trunco  indigitaut} 
6H,  gusdem  caudam*  I  ig.  10,  11,  12,  alia  sunt  in  semine  canino,  quss  motu 
et  vitA  privantur.  Qualtum  etiam  vivorum,  numerum  ade6  ingentem  vidi,  ut 
judicarero,  portionem  lymphae  spermaticaa  arenulae  mediocri  respondentem, 
«orum,  at  roinimvm,  decena  niilUa  oontinere» 
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Ex  ahi*  Observatoris  LUerist  dot,  31,  78,  etiam  teutonic^  eonscriptis,  aliquot 

hue  speetantia  excerpta. 

Seminis  cantni  tantUlam  microscopio  appHcatum  iterum  contemplatas  sum, 
in  eoque  antea  dcscripta  animalia  numerosissima  conspexi.   Aqua  pluvialis  pari 

quantitate  adiecta,  iisdem  confestim  mortem  accers'it. 

Ejusdern  seminis  canini  poitlunculA  in  vitreo  tubulo  uiicia?  partem  duodecima- 
lem  crasso  servati  sex  et  triginta  liorarum  spatio  contenta  animalia  viU  destituta 
pleraque,  reliqoa  moribunda  videbantur. 

Quo  de  vasorom  in  semine  genital!  existentift  magis  constaret,  delineationem 
eorum  aliqualero  roitto;  ut  in  fig.  A  BCD  E.  Quibus  Uteris  circumscriptum 
spatlum  nrenulam  mediocrem  vix  superat. 

I>e  vasis,  quoniam  aurtor  dubiis,  ex  oh^en'ationiba?  anntomici'5  oriundis, 
quarum  antea  ex  parte  meminit,  inimoratur;  ideo  sequcntia  regerenda  jLidicarit. 

 Q"3R  videntur  vasa  sive  partes  organicas  ettubulares,  rcvcra  seminis  coctv 

et  coagulati  filameuta  \  iscosa  d  vasis  testiculoram  propriis  ejaculats  jndicamus. 
Quoraum  autem  vasa,  si  fieminaB  ova  heec  suppeditent^  Et  si  ova  gallinacea, 
qaidni  et  muliebria?  At  qui  muliebria,  ubi,  inquis,  inventa  sunt?  In  ovariis. 
Quae,  qu^m  insula^  testiculanuncupantur,  vel  exinde  patet,  qudd  vasa  duntaxat 
sanguinea,  nulla  sibi  propria  obtineant.  E  contra,  ovaria  qnam  apposite?  utpote 
ovorum,  sen  vesicnlaram,  lymphs  viscosa,  inslar  albuminis  ovi,  distentarum^ 
duplex  congeries,  Adeo  avitem  pertinaciter  sibi  invicem  adhaerent,  quod  imma- 
ture oonspiciantur,  Quin  neque  vel  avium  ova,  prius  quam  matura,  absque 
violenta  divulsione  ab  ovario  solvuntur.  P^riter  ut  videmus  glandea  nocesve 
avdlanas  adbuc  minusculas,  caliculis  suis  firmA  oontinuitate  infixas  leneri ;  qua» 
tamen  sestivo  tempore,  tactu  excutiuntur  moUissimo.  Deinde,  si  filicula  ista 
viscosa,  quae  pro  vasis  ostendis,  xtrh  talia  sint,  ut  supctTacanea  essent,  ita  etiam 
gcnerationi  prorsus  inepta.  Ade6  enim  in  transitu  e  mari  in  faeminam  implica- 
rentur  (quod  ctiam  ostendunt  a  te  exaratvie  figurae)  ut  natura  longe  facilius  opus 
moliretur  ex truendo  nova  vasa  quam  niec,  si  vasa,  in  ordiueiii  regularem  et  gc- 
nerationi idoneam  restituendo.  Observationes  demuni  quas  Transactionibus 
proximo  editis  et  edendis  (N*  139  insenii,  altera  de  foetu  non  matris  ia 

utero,  sed  abdomine  invento,  altera  de  testiculo  s.  potius  ovario  cujuedani  mu- 
lierb  bydropioo,  rem  omni  dubio  forsan  extricabunt. 

The  Art  of  Refining.    By  Dr.  Chr.  Men  it.     N'  14^,  p.  1046. 

The  design  of  this  art  is  the  separation  of  all  other  bodies  from  gold  and 
silver,  which  is  performed  in  four  ways,  \iz.  by  parting,  by  the  test,  by  tiie  al- 
mond furnace  or  the  sweep,  and  by  mercury. 

Parting  is  done  with  aquafortis,  whidi  the  refiners  make  thus:  take  of  salU 
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petre  slb.  Dantzic  vitriol  2lb.  Let  them  be  well  braised  and  mixed  in  a  mor- 
tar,  and  then  put  into  a  long-neck,  an  earthen  vessel  so  named  from  its  figure. 
Tlien  six  or  e'l^jn  of  these  long-necks,  so  filled,  are  placed  in  each  side  of  the 
fum;KO,  on  a  range  built  with  iron  bars,  of  llic  form  of  a  parabola,  at  above 
Q  inciies  distance  from  each  other,  and  closed  at  the  sides  with  bricks,  l  lic 
upper  arches  are  left  open  to  put  in  and  take  out  the  pots.  Over  the  said  arches 
are  bid  large  bars  of  iron,  and  then  all  the  top  of  the  furnace  covered  with 
loam,  the  body  of  each  long>neck  being  exposed  to  the  Are,  the  neck  outward, 
to  which  the  receivers,  whether  glass  or  G^erman  pots,  arc  well  luted.  Note 
that  If  the  vitrk)!  be  not  Dantzic,  which  is  made  with  copper, '  hut  English, 
vhloh  IS  made  with  old  iron,  the  water  will  be  weaker,  iuui  make  a  dirty  co- 
loured verditcr,  and  wholly  spoil  it;  besides,  the  silver  will  not  gather  so  well 
to  the  copper  after  solution,  and  thereby  becomes  black.  The  lute  is  made 
of  good  loam,  with  some  horse  dung  and  a  little  colcothar,  though  the  two 
former  do  well.  The  luting  being  well  worked  and  applied,  they  make  a  gentle 
charcoal  tire  under  the  pots  for  3  hours,  and  then  increase  it  for  3  hours  more; 
about  the  7th  hour  they  make  a  vehement  hut  fire  for  4  hours,  and  cast  in  at 
last  well  dried  billets  of  the  length  of  the  furnace,  whose  flame  surrounds  all 
the  pots,  and  finishes  the  work.  Next  morning  the  receivers  are  carefully  se- 
parated from  the  long  necks.  Usually  this  woi;k.  is  performed  but  once  in  24 
hours,  though  sometimes  twice. 

Some  refiners  distil  lOOlb.  of  the  materials  put  into  a  cast  iron  pot,  which  is 
the  best  way,  especially  being  performed  after  tliis  latest  invention,  viz.  Build 
a  furnace  2  yards  high  or  more,  and  at  the  top  pLce  in  the  iron  pot;  to  which 
tit  a  head  of  earth,  like  the  head  of  a  large  disiilUng  alembic  for  chemical  oils, 
with  a  Inree  belly,  about  8  inches  from  the  iron  pot,  into  three  brandies;  dividing 
the  middle  onr  going  straight  forwards,  the  2  other  lateral  ones  obli(juely  :  all 
whi<^  branches  are  4  or  5  inches  in  diameter,  and  5  or  6  long.  To  these 
branches  are  fitted  glass  bodies,  narrow  and  hollow  at  both  ends,  large  and  glo- 
bular in  the  midst;  wliich  must  be  well  luted  on  with  colcothar,  rags,  flour, 
and  whites  of  eggs.  To  this  first  glass  body  is  luted  on  another  glass  of  the 
same  figiire  and  size,  and  8  ranp-ed  in  order  till  they  come  to  the  receiver,  which 
is  an  ordinary  gallon  glass.  All  these  rows  of  glasses  lie  on  boards  shelving 
from  the  liead  to  tlie  receiver.  The  two  upper  receivers  or  glass  bodies  require 
exceeding  good  lutmg  ;  for  the  rest,  ordinary  lute  will  serve.  The  convenience 
of  this  way  is,  that  a  Uttle  fire,  and  that  of  Newcastle  coal,  will  do  the  work, 
so  that  you  save  a  long  neck  for  each  5  pounds  of  materials,  and  you  need  never 
break  or  unlute  any  of  the  reodvers  but  the  lowermost. 

The^aguafortis  being  distilled  off,  it  is  put  into  a  large  earthen  pot,  and  there 
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is  added  of  fine  silver- 1  or  a  penny-wdgbts,  called  fixes,  to  every  pound  of  aqua- 
fortiSy  which  in  4  hours  will  purge  it  from  all  dirt  and  impurity,  and  make  it  fit 

for  parting,  which  is  thus  done.  If  the  silver  gilt  be  fine  enough  for  wire,  they 
only  meit  it  in  a  wind  furnace,  and  cast  it  inelled  into  a  large  tub  of  uaLer, 
that  they  may  have  it  in  small  piecesi  but  li  it  be  only  standard,  Ihey  drst  tine 
it  on  the  test.  These  small  pieces  taken  out  of  the  water,  and  well  dried,  are 
put  into  a  tapering  glass,  a  foot  high,  and  7  inches  at  the  bottom ;  then  t\i^ 
glasses  are  about  ■}■  charged  with  aqiuifortis,  and  set  in  a  range  of  iron,  covered 
1  inches  deep  with  sand,  with  a  gentle  charcoal  Hrc  under  it.  Small  bubbles 
will  soon  rise  aii<l  the  water  also  run  over.  If  so,  the)'  take  off  the  glasse';  til! 
they  cease  boiliut:;,  or  else  pour  sotnc  of  it  into  a  vessel.  If  lead  be  n)i.\ed  witli 
it  they  cauuut  keep  it  i'rom  running  over.  When  the  water  itas  once  ceased 
from  this  ebullition,  it  wiii  rise  no  more.  The  greenness  of  tlie  water  shows 
the  quantity  of  copper  contained  in  it.  If  the  water  boil  over,  it  will  penetrate 
the  bricks  and  wood.  They  commonly  let  it  stand  a  night  on  the  iron  range» 
with  a  gentle  heat  under  it,  and  in  the  morning  gently  pour  off  the  water  im- 
pr^ated  with  all  the  silver,  the  gold  lying  like  black  dirt  at  the  bottom,  which 
being  washed  ont,  is  put  into  small  parting  glasses,  and  set  over  the  sand  with 
fair  coi)dL,it  uater  for  an  hour,  and  then  the  water  poured  off;  This  is  repeated 
5  or  6  limes,  to  separate  the  salt  from  the  gold,  which  is  now  fit  to  be  inched, 
and  cast  into  an  ingot. 

To  regain  the  silver,  they  have  laige  round  washing  bowls,  lined  ivithin  with 
melted  rosin  and  pitch,  for  otherwise  the  water  would  heat  the  wood  ^nd  pene- 
trate the  sides  of  the  bowl,  covered  with  copperplates  10  Inchei  lonr-,  6  wide, 
and  half  nr  more  thick.  Into  these  bowls  they  pour  plenty  of  water,  the  more 
the  better  the  verditer,  and  tlieii  the  siiver-water ;  which,  svorkintr  on  ilie  .sutler 
metal  ot  copper,  leaves  all  the  silver  in  very  fine  sand,  at  iha  boiioni  and  sides 
of  the  bowl«  and  on  the  plates  of  copper;  which  being  taken  out,  is  washed, 
dried,  and  melted  for  any  use.  Concerning  the  plates  it  is  observable,  that  if 
any  brass  or  shruff  metal  be  in  them,  they  gather  very  little  of.  the  silver,  the 
latter  mixing  with  it. 

Verditer  is  msde  from  the  copper-water  poured  ofF  from  the  silver  and  whit- 
ing, in  this  manner:  they  put  into  a  tub  1 00  pound  weight  of  whiting,  onu  liich 
they  pour  the  copper-water,  and  stir  them  together  every  day  for  some  hours 
together.  When  the  water  grows  pale,  they  take  it  out  and  set  it  by  for  fur- 
ther use,  and  pour  on  more  of  the  green  water,  and  so  continue  till  the  verditer 
be  made.  Which,  being  taken  out,  is  laid  on  large  pieces  of  chalk  in  the  sun> 
till  it  be  -  v  tor  the  market.  The  water  taken  from  the  verditer  is  put  into  a 
copper,  and  boiled  tiU  it  comes  to  the  tliickness  of  water  gruel^  now  principally, 
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consisting  of  saltpetre  reduced,  most  of  the  spirit  of  vitriol  being  gone  with  the 
copper  into  the  verditcr.  A  dish  full  whereof  being  put  into  the  other  materials 
for  aquafortis,  is  redistilled,  and  makes  a  tbubl^  water,  almost  twice  as  good  as 
that  without  it. 

I  coiric  next  to  the  second  \v;iy  oi'  refining,  viz.  by  tiie  lest.    This  separates 
ail  ineial-s  from  silver,  except  gol<l,  because  they  swim  over  it  when  they  arc  all 
melted  together.   The  teft  is  thus  made:  they  have  an  iron  mould  of  an  oval 
form,  and  a  inches  deep,  with  8  arches  of  iron  at  the  bottom,  set  at  equal  dis- 
tances, 2  fingers  wide,  if  the  great  diameter  of  it  be  14  inches  long,  nnd  so 
prof>ortionably  in  greater  or  less  tests.    This  cavity  they  till  with  fine  powder 
of  bone- ashes,  moistened  with  lixivium  made  witii  soap-ashes.    Some  use  cakes 
of  pot-ashes,  or  other  ashes  well  cleansed,  and  so  pressed  well  together  with  a 
muller,  that  it  becomes  very  close  and  smooth  at  the  top.   A  cavity  is  left  above 
in  the  midst  of  it,  to  contain  the  melted  silver:  this  cavity  being  longest  in  the 
middle:  for  the  bone-ashes  come  up  parallel  to  the  drcuroferencc  of  the  mould, 
only  a  small  channel  left  in  that  end  which  is  most  remote  from  the  blast,  for 
the  running  off  of  the  baser  metals,  ruid  so  n  made  to  decline  to  the  centre  of 
the  test,  where  it  is  not  above  halt  an  inch  deep.    The  test  thus  made,  is  set 
annealing  24  hours,  and  then  it  is  set  in  a  chimney  a  yard  high,  parallel  almost 
to  the  nose  of  a  pair  of  targe  bellows;  then  the  silver  is  put  in,  which  being 
covered  all  over  with  billets  of  barked  oak,  the  blast  b^ns,  and  continues 
strongly  all  the  while.   The  lead  purified  from  all  silver,  which  they  call  the 
sanp  of  metals,  is  first  put  in,  and  melts  down  with  the  silver;  then  the  Ic^id 
and  copper  swim  at  the  top,  and  run  over  the  test;  the  motion  the  reliner  helps 
with  a  long  rod  of  irooj  drawn  along  the  suriace  of  the  silver  towards  the  fore- 
mentioned  slit,  and  often  stirring  all  the  metal,  that  the  impurer  may  rise  the 
better:  and  by  thus  continuing,  the  separation  is  made  in  2  or  3  hours.  Tht 
greatest  part  of  the  lead  flics  away  in  fumes. 

If  the  lead  be  gone  before  a.l  the  copper,  the  metrtl  wlW  rise  in  small  red  fiery 
bubbles;  and  then  they  say  it  drives,  and  more  lead  must  be  added.  The  force 
of  tiie  blast  drives  the  upper  metal  to  the  lower  side  of  the  test,  and  promotes 
its  running  over.  When  the  silver  is  fully  r^ned,  it  looks  ULe  very  pure 
quicksilver ;  then  they  take  off  their  fogs  and  let  it  cool.  In  the  cooling,  the 
silver  mil  frequently  from  the  middle  spring  up  in  small  rays,  and  fall  down 
again.  If  moist  silver  b^  put  into  that  which  is  melted,  it  will  spring  into  the 
fire.  A  good  test  will  serve  two  or  three  firings.  As  soon  as  the  silver  will 
hold  together,  they  take  it  out  of  the  test,  and  beat  it  on  an  anvil  into  a  round 
figure,  for  the  melting  pot;  which  being  set  in  a  wind  furnace,  surrounded  with 

coal,  and  covered  with  an  iron  cap,  that  no  charcoal  fall  into  it,  it  ia  then 
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melted,    If  any  dross  or  filth  be  in  the  ineltiog-potj  they  throw  in  some  tincal, 

which  collects  the  dross  together,  that  it  may  be  separated  from  it.  These 
meliing-pots  are  never  burned,  buL  only  dried,  and  will  last  a  whole  day,  if  they 
be  not  suffered  to  cool:  but  if"  they  once  cooi^  they  infallibly  crack. 

The  next  is  the  almond  furnace  or  sweep.  Here  are  separated  all  sorts  of 
metals  from  cinders,  parts  of  melting-pots,  tests,  brick,  and  all  other  harder 
bodies,  which  must  be  first  beaten  into  small  pieces  with  a  hammer,  and  an  iron 
plate.  Those  which  stick  hot  superficially  to  the  silver,  they  wash  off  thus: 
they  have  a  wooden  round  instrument,  2  foot  wide,  somewhat  hollow  in  the 
middle,  with  a  handle  on  each  sidp.  On  this?  they  put  the  materials,  and  hold 
them  in  a  tub  of  water  below  the  surlace,  and  so  waving  it  to  and  fro,  all  the 
lighter  and  looser  matter  is  separated  from  the  metal.  ' 

The  furnace  is  6  feet  high,  4  feet  wide,  and  2  fret  thick.  It  is  made  of 
brick,  having  a  hole  in  the  middle  of  the  top,  8  inches  over,  growing  narrower 
towards  the  bottom,  wlicrc  on  the  fore  part  it  ends  in  a  small  hole,  encompassed 
with  a  semicircle  of  iron,  to  keep  the  melted  metal.  About  the  middle  of  the 
back  15  another  hole,  to  receive  the  nose  of  a  pair  of  great  bellows.  The  nicht 
before  they  begin,  charcoal  is  kindled  ui  the  furnace  to  anneal  it,  and  wlien 
hot,  they  throw  2  or  3  shovels  of  coal  to  one  of  the  fore-mentioned  stuff,  and 
so  proceed  daring  the  whole  work,  which  continues  3  days  and  nights  without 
intermission.  After  8  or  10  hours  tlic  metal  begins  to  run,  and  when  the  re 
ceiver  below  is  pretty  full,  they  lade  it  out  with  an  iron  ladle,  and  cast  it  into 
sows  in  cavities  or  forms  made  with  ashes.  They  frequently  stop  the  passage- 
hole  with  cuiders  to  keep  in  the  heat;  and  when  tlicv  think  a  quantity  of  metal 
is  melted,  they  unstop  the  hole  to  pass  it  off.  If  tlie  matter  be  hard  to  flux, 
they  throw  in  some  slag,  which  is  the  recrement  of  iron,  to  give  it  fusion.  A 
stinking  blue  smoke  proceeds  from  the  furnace,  and  all  by-standers  look  like 
dead  men.  To  get  the  silver  from  these  metals,  they  now  use  no  other  art  than 
that  of  the  test;  and  the  same  to  refine  the  copper  from  the  litharge. 

Tlie  In^t  way  of  separation  is  by  quicksilver.  And  this  is  /or  filings  of  small 
workers  and  goldsmiths,  wherein  gold  and  stiver  are  mixed  with  dust,  Sec.  This 
dust  is  put  into  an  hand-mill  witli  quicksilver*  and  being  continually  turned  upon 
that  and  the  metals,  an  amalgama  is  made  of  them;  then  fair  water  poured  ia 
carries  off  the  dust,  as  it  runs  out  again  by  a  small  quill.  This  amalgama  is  put 
into  «n  iron  vessel  with  a  bolt>head,  set  in  the  Brt,  having  an  itYm-neck  3  feet 
\on^,  to  which  a  receiver  is  fitted.  The  mercniy  distils  off  into  the  receiver, 
and  tXic  gold  and  silver  remain  in  the  boU«head* 
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On  the  English  Alum  fVorks.   By  Daniel  ColwdV,  Esq,   N*  142,  p.  1052. 

Alum  is  mtule  of  a  stone  dag  oat  of  a  mine,  of  a  sea^wcedj  and  iirine.*— Ttie 
stone  is  foond  in  most  of  the  hills  between  Scarboit>ugh  and  the  river  Tees  in 
the  county  of  York.   As  also  near  Preston  in  Lancashii^.    It  is  of  a  bluish 

colour,  .md  will  c\pv:e  like  Comish-platc.  That  mine  which  lies  deep  in  the 
earth,  and  is  hiUitlcrciitly  well  moistened  with  springs,  is  the  best.  The  dry 
mine  is  nol  good :  and  too  much  moisture  cankers  and  corrupts  the  stone; 
making  it  nitrous.  In  this  mine  are  found  several  veins  of  stone  called  doggers^ 
of  the  same  colour,  but  not  so  kI.  Here  are  piso  found  those  which  are  com^ 
jnonly  called  &na1ce>stoncs.  For  the  more  convenient  wor^hig  of  the  mine, 
which  sometiiTies  lies  20  yards  under  a  surface,  they  begin  the  work  on  tht 
declivity  of  a  hill,  where  they  may  also  be  well  furnished  with  water.  They 
dig  down  the  mine  by  stages,  to  save  carriage  i  and  so  throw  the  mineral  down 
near  the  places  where  tliey  calcine  it :  being  exposed  to  the  air  before  it  is  cal- 
cined;  it  will  moulder  in  pieces,  and  yield  a  liquor  of  which  copperas  may  be. 
made;  but  being  calcinccl,  is  fit  for  alum.  As  long  as  it  continues  in  the  enrth 
or  in  water,  h  rotnains  a  lianJ  sione.  Sometimes  :i  liquor  wifl  i^sue  out  of  the 
side  of  the  mine,  which  by  the  heat  of  the  sun  becomes  natural  alum.  The 
mineral  is  calcined  with  cinders  of  Newcastle  coal,  wood,  and  ftirzes.  The  fire 
is  mode  about  2^  feet  thick,  2  yards  broad,  and  10  yards  long.  Between  the 
f  res  are  stops  made  with  wet  rubbish,  so  that  any  one  or  more  of  them  may  be 
kindled  without  prejudice  to  the  rest. 

After  lliat  8  or  10  yards  tliickness  of  broken  mineral  are  laid  on  this  fuel, 
and  five  or  six  of  them  are  so  covered ;  they  then  begm  to  kindie  the  fuel ;  and 
as  the  fires  rise  towards  the  top,  they  lay  on  fresh  mineral.  So  that,  to  what 
height  soever  the  heap  be  raised,  whidi  is  oftentimes  about  20  yards,  the  fires 
without  any  more  fuel  wiH  burn  to  the  top,  and  stronger  than  at  the  first 
kindling,  as  long  as  any  sulphur  remains  in  the  stones. 

*  Alam  U  a  triple  raU  oompcned  of  vitriblic  add,  alumiiu,  aiul  potash  or  aaimoaia.  The  pot" 

ash  obtained  by  the  incincrntinn  cf  the  sea  wcci  here  mentioned  {cr  hem  the  osbes  cf  cthcx  vegeta- 
ble) serves  (like  the  iiromoma  contained  in  urine)  to  cotabine  with  the  &upeiabuiidant  nad,  a 
circumttaDCC  esKotial  to  the  cfyttallizatwa  of  the  alwninout  calt,  and  lo  it*  parification  from  itoa  or 
any  other  metnllic  or  eiirthy  inj^redient,  IT.e  stcn?  or  ore  cf  alum,  above  described,  is  termei? 'i»v 
xoioeialogists schistus  aluoiinitris^  ^nd  contains,  besides  the  earth  ot  alutn,  sulphur  andiron,  a  portion 
of  (iUca  and  magDe^,  and  genanlljr  tom*  bUamiiKnu  matter.  By  the  procem  of  oaldoatioo,  the 

suJphur  is  converted  info  s'.ilphnric  or  vltiiolir:  .irkl,  combines  with  tlic  aliimtncus  ■.-..ulh.  By  the 
processes  of  hxiviatton  and  boiling,  lhi$  union  is  farther  prumotcdj  and  tlie  insoluble  parts  (cou>i>ting; 
chiefly  of  lUica  and  oxyd  of  iron)  are  aepanted ;  and  oo  the  addition  of  the  ashes  of  the  tea  weed 
(kelp)  and  urine,  the  crys'i?'liza(icn  (af.er  scftifient  evaporation  of  thr;  liquor)  is  effeCledj-.*Tbe 
tttsw  *'  Aitxc  and  oilrous,"  which  frequently  occur  in  this  paper,  aie  iatproper. 
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In  calcining  these  stones,  the  wind  often  does  hurt,  by  forcing  the  fire  in 
some  places  too  quickly  through  the  mineral,  leaving  it  black  and  half  burned: 

and  in  others  burning  it  too  much,  leaving  it  red.  But  whtt^e  the  fire  passes 
slowl  V,  and  of  its  own  accord,  it  leaves  the  mineral  white,  which  yields  the  best 
and  greatest  (juantity  of  liquor. 

The  mineral  thus  calcined,  is  put  into  pits  of  water,  supported  with  frames  of 
wood,  and  rammed  on  all  sides  with  iJay,  about  10  yards  long,  5  yards  broad, 
and  5  feet  deep ;  set  with  a  current,  that  turns  the  liquor  into  a  receptacle, 
fi  om  whence  it  is  pumped  into  another  pit  of  mineral.  And  thus  every  pit  of 
liquor  before  it  comes  to  boiling,  is  pumped  into  four  several  pits  of  niineml"; 
and  every  pit  of  mineral  is  steeped  in  tour  several  liquoi-s,  before  ii  be  thrown 
away;  the  last  pit  being  always  fresli  mineral.  The  mineral  thus  steeped 
in  each  of  the  several  liquors  about  24  hours,  is  of  course  four  days  in  passing 
the  four  several  pits,  from  whence  the  liquors  pass  to  the  boiling-house. 

The  water,  or  virgin-liquor,  often  gains  in  the  first  pit  2  pounds  weight;  in 
the  second  it  increases  to  5  pounds  weight  j  in  the  third  to  8  pounds  weight ; 
and  in  the  last  pit,  wiiich  is  alwa3*s  fresh  mineral,  to  12  pounds  weight;  and  so 
la  this  pro[->ortion,  according  to  the  gnodacss  of  the  mineral,  and  the  proper 
calcining  ;  for  sometimes  the  liquors  passing  the  four  several  pits,  will  not  be 
above  6  or  7  pounds  weight.  Yet  often  the  liquor  of  7  or  8  pounds  weight 
produces  more  alum  than  that  of  10  or  l  a  pounds,  either  from  the  badness  of 
the  mineral,  or,  as  usually,  the  bad  caldnitig  of  it  And  if,  by  passing  the  weak 
liquor  through  another  pit  of  fresh  mineral,  yoQ  bring  it  to  10  or  13  pounds 
weight,  yet  there  wilt  be  less  ahun  with  it,  than  when  it  was  but  8  pounds 
weight.  For  what  it  gains  from  tlie  last  pit  ot  mmeral,  will  be  mostly  nitre  and 
slam,  which  spoil  the  good  liquors,  and  disorder  the  whole  house,  until  the 
slam  be  wrought  out.  What  they  call  slam  is  first  perceived  by  the  redness  of 
the  liquor  when  it  comes  from  the  pit,  occasioned  either  by  the  badness  of  tljp 
mineral,  or  more  commonly  the  over  or  under  calcining  it ;  which  in  the  settler 
sinks  to  the  bottom,  and  there  becomes  of  a  muddy  consistence  and  a  dark 
colour-  That  liquor  which  comes  whitest  from  the  pits  is  the  best.  When  a 
work  is  first  begun,  they  make  alum  of  the  liquor  only  that  comes  from  the  pits 
of  mineral,  without  any  other  ingredients.  And  so  it  might  continue,  but  tiiat 
it  would  spend  so  much  liquor  as  not  to  quit  cost. 

Kelp  is  made  of  a  sea-weed,  called  tangle.  It  grows  on  rocks  by  the  sea  side, 
between  high  and  low  water  mark.  Being  dried  it  will  bum  and  ran  like  pitch  • 
when  cold  and  hard  it  is  beaten  to  ashes,. steeped  in  water,  and  the  lees  drawn 
off  to  about  2  pounds  weight. 

Because  the  country  people  who  furnish  the  work  with  urine,  soraeUroes  mix 
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h  with  sesowater,  which  cannot  be  discovered  by  weight :  thef  try  h  by  putting 
it  to  some  of  the  boiling  U<]uor:  for  if  tlie  urine  be  good,  it  will  work  like  yest 
put  to  beer  or  ale:  but  if  mixed,  il  will  stir  no  more  than  so  much  water.  It 

is  observed  that  thc^  best  urine  is  that  which  comes  from  poor  labouring  people, 
who  tirink  but  Utile  FtixMig  iiquor.* 

Ti)e  boiling  pans  are  made  oi'  lead,  9  feet  long,  5  feet  broad,  and  24-  deep, 
set  upon  iron  plates,  about  2  inches  thick  ;  which  pans  are  commonly  new  cast, 
and  the  plates  repainfd  5  times  in  2  years.— >When  the  work  is  begun,  and 
alum  once  made,  then  they  save  the  liquor  which  oomes  from  the  alum,  or 
wherein  the  alum  sboots,  which  they  call  mother?.  With  this  they  fill  two 
thirds  of  the  boilers,  and  put  in  one  lliird  part  of  iVe>h  liquor,  which  comes 
iVom  the  pits.  Being  thus  filled  up  wiili  cold  liquor,  ll»e  lires  liavlng  never 
been  drawn  out,  tbey  will  boil  again  in  less  tban  2  hours  time;  and  in  every 
two  hours  the  liquor  will  waste  4  inches,  and  then  the  boilers  are  filled  up  again 
with  green  liquor.— This  liquor,  if  good,  will  in  boiling  seem  greasy  at  the  top: 
if  nitrous  it  will  be  thick,  muddy,  and  red.-}-  Inbotlinp^-l  liours,  it  will  be  36 
pound?  weight  ;  t\)cn  about  a  hogsheafl  of  the  lees  of  kelp  is  put  into  the  boiler 
of  about  two  penny  weiglit,  wiuch  will  reduce  the  whole  boiler  to  about. 27 
pounds  weight. — ^If  the  liquor  be  good,  as  soon  as  the  lees  of  kelp  are  put  into 
the  boiler,  they  work  tike  yest  put  to  beer :  but  if  the  liquor  in  the  boiler  be 
Bitrous,  the  kelp  lees  will  stir  it  but  very  little ;  and  in  that  case  they  pot  in  the 
more  and  Strongo*  lees. — Presently  after  the  kelp  lees  are  put  into  the  boiler, 
all  the  liquor  is  drawn  into  a  settler  as  large  as  the  boiler,  made  of  lead,  in  which 
it  stands  about  two  hours;  in  which  time  most  of  the  nitre  and  slam  sinic  to  the 

},Qttom.  ^Tbis  separation  is  made  by  means  of  the  kelp-lees.   For  when  the 

whole  boiler  consists  of  green  liquor  drawn  from  the  pits,  it  is  of  power  strong 
enough  to  cast  ofF  the  slam  and  nitre;  but  when  mothers  are  used,  the  kelp 
lees  are  needful  to  make  the  said  separation. — Then  the  liquor  is  scooped  out 
of  the  settler  into  a  cooler,  'made  of  deal-boards,  and  rammed  with  clay.  Into 
this  is  put  20  gallons  or  more  of  urine,  more  or  less,  according  to  the  goodness 
of  the  liquor ;  for  if  the  liquor  be  red,-f>  and  consequently  nitrous,  the  more  . 
urine  is  required.  In  temperate  weather  the  liquor  stands  4  days  in  the  cooler. 
The  second  day  the  alum  b^tns  to  strike,  gather  and  harden  about  the  sides, 
and  at  the  bottom  of  the  cooler.  If  the  liquor  should  stand  in  the  cooler  above 
4  days,  they  say  it  would  turii  to  copperns. — The  use  of  urine  is  both  to  cast  off 
the  slam,  and  to  keep  the  Iselp  lees  from  hardening  the  aium  too  much.  In  hot 
weather  the  liquors  will  be  -a  day  longer  in  cooling,  and  the  alum  ia  gathering 

*  Ibis  slum  coQiiat*  o£  4  ingtedceatf »        ■\  Tbb  icdoan  U  owing  not  to  aitre  bat  iron. 
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than  when  the  weather  is  temperate.  In  frosty  weather  the  cold  strikes  t}ie 
alum  too  soon,  not  giving  time  for  the  nitre  and  slam  to  sink  to  the  bottom, 
and  thus  they  arc  mixed  with  the  a!um.  This  produces  double  the  quantity; 
bnt  being  foul  it  is  consumed  in  the  washing. 

When  the  liquor  bits  stood  4  days  in  the  cooler,  then  tliat  called  motliers  is 
scooped  into  a  cistern,  tlie  alum  remaining  on  tiie  sides  and  at  the  bottom;  and 
frdm  thence  the  mothers  are  putnped  back  into  die  boiler  again.  So  that  every 
5  days  the  liqnor  is  boiled  again  till  it  eraporate,  or  turn  into  alum  and  s1am.~- 
The  alum  taken  from  the  sides  and  bottom  of  the  cooler  is  put  into  a  cistern, 
nnd  wn<^hrd  with  water  that  has  been  used  for  the  !=ame  purpose,  being  about  1-2 
poLinfis  weight.  After  which  It  is  ronchcd  in  the  fullovvinrr  manner  :■ — Being 
wafliedj  it  is  put  into  another  pan  with  a  quantity  of  waun,  where  it  melts  and 
boils  a  little;  it  is  then  scooped  into  a  large  cask,  where  it  commonly  stands 
10  days,  and  is  then  fit  to  take  down  for  the  market.  The  liquors  are  weighed 
by  troy  weight.  So  that  half  a  pint  of  liquor  must  wdgh  more  than  so  much 
water,  by  so  many  penny  weights. 

The  Enfriish  Green  Copperas.    i>y  Dan.  Cohvall,  E^q.    N°  142,  p.  1056. 

'Copperas  stones,*  which  some  call  gold  stones,  are  found  on  the  sea-shore  in 
Essex,  Hampshire,  and  so  westward.    Tiierc  are  great  quantities  on  the  clif&; 
but  not  so  good  as  those  on  the  shore,  where  the  tides  ebb  and  flow  over  them. 
The  best  of  them  are  of  a  bright  shining  silver  colour:  the  next  such  as  are  of 
a  rusty  deep  yellow;  the  worst,  such  as  have  gravel -and  dirt  in  them,  of  a  dull 
or  umber  colour.    In  the  midst  of  these  stones,  are  sometimes  found  the  shells 
of  cockles,  and  other  small  shell  fishes  ;  also  small  pieces  of  the  planks  of  ships, 
and  of  seacoal.    The  brightest  of  these  stones  are  used  for  wheel-lock  pistols 
and  fusees. — To  make  the  copperas,  they  prepare  beds  according  as  the  ground 
will  permit.   Those'  at  Deptford.  are  about  100  feet  long,  15  feet  broad  at  Uie 
top,  and  13  feet  deep,  shelving  all  th«  way  to  the  bottom.   They  ram  the  bed 
very  well  first  with  strong  clay,  and  then  with  the  rubbish  of  chalk;  whereby  the 
liquor  which  drains  out  of  the  solution  of  the  stones  is  conveyed  into  a  wooden 
shallow  trough  laid  in  the  middle  of  the  bed,  and  covered  with  aboard;  being 
also  boardeti  on  all  sides,  and  laid  lower  at  one  end  than  the  other,  the  liquor  is 
conveyed  into  a  cistern  under  the  boiling-house.— When  tlie  beds  are  indilfer* 
ently  well  dried,  they  lay  on  the  stones  about  2  feet  thick. — These  stones  will 
be  5  or  6  years  before  they  yield  any  considerable  quantity  of  liquor ;  and  before 
that,  the  liquor  they  yield  is  but  weak.   They  ripen  by  the  sun  and  rain :  yet 

*  Maitisl  pyntes;  fion  vhicb  by  the.  piooeM  beK  descnbcd  ii  cxtncted  inlpfaate  «f  iioD,  or  sreen 
viUiol. 
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experience  proves,  that  watering  the  stones,  all  hough  with  water  prepared  by 
^}  ing  in  the  sun,  and  poured  through  very  small  holes  of  a  watering>pot,  only 
retards  the  work.  In  time  these  stones  turn  into  a  kind  of  vitriolic  earth,  which 
swells  and  ferments  like  leavened  dough. — When  the  bed  is  come  to  perfection, 
then  once  in  four  years  ihey  refresh  it,  by  laying  new  stones  on  the  top. — When 
they  make  a  now  berl,  they  take  a  good  quantity  of  the  o!d  fermented  earth, 
and  mingle  with  new  stones,  whereby  the  work  is  hastened.  1 1ms  the  old 
earth  never  becomes  useless. 

The  cistern  before  mentioned  is  made  of  strong  oaken  boards,  well  joined 
and  chalked.  That  at  Deptfbrd  will  contain  100  tuns  of  liquor*  Great  care 
is  to  be  taken,  that  the  liquor  does  not  drain  through  the  beds  or  out  of  the 
cistern.  Tlie  best  way  to  prevent  this,  is  to  divide  the  cistern  in  the  vniddte  by 
oaken  boards  chalked  as  before,  whereby  any  one  of  them  may  be  mended  in 
case  of  a  defect.  The  more  rain  Oills,  then  the  more,  but  the  weaker  will  be 
the  liquor.*  Tlic  goodness  of  it  is  tried  by  weights  prepared  for  that  purpose : 
14  penny  weight  is  rich:  or  an  egg  being  put  into  the  liquor,  the  iiigber  it 
switns  :ibovc  tlic  liquor,  the  stronger  it  is :  sometimes  the  egg  .will  swim  near 
half  above  the  liquor.  Within  one  minute  after  an  egg  is  put  in,  the  ambient 
liquor  will  boil  and  froth;  and  in  3  minutes  the  shell  will  be  quite  worn  off. 
A  drop  of  this  liquor  filing  on  the  manufactures  of  hemp,  flax,  or  cotton- 
wool,  will  presently  burn  a  hole  through  it ;  as  also  in  woollen  and  leather. 

The  liquor  is  pumped  out  of  the  aforesaid  cistern  into  a  boiler  of  lead,  about 
8  feet  square,  contaiiiing  :ibout  12  tuos,'  which  is  thus  ordered  :  first  they  lay 
long  pieces  of  cast  iron,  I'i  indies  square,  as  long  m  the  breadth  of  the  boiler, 
about  ia  inches  from  each  other,  and  24  inches  above  the  surface  of  the  tire. 
Then  crosswise  they  lay  ordinary  ilat  iron  bars,  as  close  as  they  can  lie,  the 
sides  being  made  up  with  bridc-work.  Id  the  middle  of  the  bottom  of  this 
boiler  is  laid  a  trough  of  lead^  wherein  they  put  at  first  100  pounds  weight  of 
old  iron. 

The  fuel  for  boiling  is  Newcastle  cm].  By  degrees,  ]n  the  boiling,  they  put 
in  more  iron,  amounting  in  all  to  J 500  pounds  weight  in  a  boiling :  and  the, 
liquor  wastes  in  boiling,  they  pump  in  fresh  liquor  into  the  boiler.  Hence^  and 
by  a  defect  in  ordering  the  fire,  they  were  ibrmerly  above  lO  days  before  it  wss 
finished.  When  done,  they  try  by  taking  up  a  small  quantity  of  liquor  into  a 
shallow  earthen  pan,  and  observing  how  soon  it  wilt  gather  and  crwst  about  the 
sides  of  it.  But  of  late,  by  the  ingenions  contrivance  of  Sir  Nicholas  Crisp,  the 
worlt  is  niueh  facilitated.  For  at  his  work  at  Deptfurd,  they  boil  off  3  boilers 
pf  ordinary  liquor  in  one  week.  Which  is  done,  first  by  ordering  the  furnace 
BO  as  that  the  heat  is  conveyed  to  all  parts  of  the  bottom  and  sides  of  the  fur. 
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naoe.  Then,  instead  of  pamping  cold  liquor  into  the  boiler  to  supply  the  waste 
|n  boiling,  which  chedced  the  work  sometimes  10  hours,  Sir  Nicolas  has  a  vessel 
of  lead,  which  he  calls  a  heater,  placed  at  the  end  of  the  boiler,  and  a  little 
higher,  supported  by  bars  of  iron  as  before,  and  hiled  with  liquor,  which  by  a 
convevance  of  hent  froi7i  the  furnace  is  kept  near  boiiing  hot ;  and  hence  he 
continually  supplies  the  waste  of  the  boiler,  without  hindering  the  boiling. 
Thirdly,  by  polling  in  due  proportions  of  iron  from  time  to  time  into  the  boiler. 
As  soon  as  they  perceive  the  liquor  to  boil  sbwly,  they  put  in  more  iron,  which 
will  soon  quicken  it  If  they  do  not  continually  supply  the  boiling  liquor  with 
iron,  the  copperas  will  gather  to  the  bottom  of  the  boiler  and  melt.  And  so  it 
will  do  tf  the  liqoor  be  not  presently  drawn  off  from  the  boUer  into  a  cooler,  so  ■ 
icon  as  it  is  sufficiently  done. 

The  cooler,  made  of  tarras,  is  oblong,  20  feet  long,  g  feet  over  at  the  top, 
and  a  feet  deq>,  tapered  towards  the  bottom.  Into  this  they  let  the  liquor  run, 
as  soon  as  it  is  boiled  enough.  The  copperas  herein  will  be  gathering  or  shoots 
ing  14  or  IS  days;  and  it  ^thers  as  much  on  ihe  sidei  as  in  the  bottom,  viz. 
above  &  inches  thick.  Some  put  bushes  into  the  cooler,  about  which  the  copperas 
will  gather.  But  at  Deptford  they  make  no  use  of  them.  That  wliich  sticks 
to  the  sides  and  lo-  the  bual^es  is  of  a  bright  greea;  that  in  the  bottom  of  '^  foul 
and  drrty  colour.— At  the  end  of  14  days  they  convey  the  liquor  into  another 
cooler,  and  reserve  it  to  be  boiled  again  witb  new  liquor.  The  copperas  they 
shovel  on  a  floor  adjoining,  so  that  the  liquor  may  djain  from  it  into  a  cooler. 
The  steam  which  comes  from  the  boiling  is  of  an  acrimonious  smell. 

Copperas  may  be  boiled  without  iron,  but  with  difficu'ty.*  Without  it  the 
boiler  will  be  in  danger  of  melting.  Someiimes,  in  stirring  the  earth  oa  the 
beds,  they  find  pieces  of  copperas  produced  by  lying  m  the  sun.. 

AcQOunt  of  the  SuU  Springs  arid  Salt  inakiitjr  at  DroitUiich  in  fFoicesiershire* 
By  Dr,  Thomas  RasUU,        142,  pAOSg,  • 

The  country  has  no  great  hilts,  but  many  small  risings.  On  the  other  side 
the  river  Severn  are  Aberly  hills,  at  about  7  miles  distance  from  us.  There  are 
many  salt  springs  about  the  town,  whidi  is  seated  by  a  brook>side  called  Sal- 
wark-Brook,  which  arise-  both  in  the  brock  and  in  the  ground  near  it,  though 
there  are  but  3  pits  tiiat  are  made  use  of.  The  plants  growing  about  the  springs 
I  find  much  the  same  as  in  other  places;  bnt  where  the  springs  are  saltest  there 
grows  nothing  at  all ;  only  by  the  bracitiih  ditches  there  grows  atter  atticiis, 
with  a  pale  flower,  which  I  find  no  where  else  with  us. 

*  T[w  \\mnhu:ited  vitriolk  acid  3ct<;  t:poa  the  iiOD  thut  added,  and  conseqacoUy  the  qoaotily  oC 
viuioUc  salt  (greeQ  coppertt)  u  bcreased. 
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The  depth  of  the  8prin|r8  is  various ;  some  rise  on  die  top  of  the  ground 
which  are  not  so  salt  as  others :  thoae  that  are  in  the  pits  we  make  use  of,  arc 
vanous  also.  The  great  pit,  which- is  called  Upwich  pit,  is  30  feet,  deep,  in  which 
are  3  distinct  springs  rising  in  the  bottom.  The  pit  isabotit  JO  teet  s(]uaie;  the 
sides  are  made  with  square  ehns,  jointed  in  at  the  full  lenglh,  wliich  I  suppose 
is  occasioned  by  tne  saltness  of  tlie  ground,  which  appears  to  me  tahave  been 
a  bog,  the  surface  of  it  is  made  of  ashes.  That  it  was  originally  a  bog  I  am  in- 
duced to  believe ;  for  not  many  years  since,  digging  to  try  the  foundation  of  a 
seal,  for  so  we  call  the  houses  we  make  salt  in,  I  thrust  a  long  staff  over  head. 

Tliere  arc  no  hot  springs  near  ns ;  and  the  brine  is  generally  colder  than 
other  water;  yet  it  never  freezes,  but  the  rain  water  that  lies  on  the  bhne  ia 
extreme  hard  frosts  will  freeze,  lliough  not  much. 

I  never  observed  nor  heard  of  any  shells  in  the  earth.  As  for  the  nature  of  the 
aoil'about  the  town  on  the  lower  side,  it  is  a  black  rich  earth,  undei;^  which  2  or 
3  feet  is  a  stiff  gravelly  clay  j  then  mari.  Those  that  make  wells  for  fresh  wa- 
ter, if  they  find  springs  in  the  marl,  they  are  generally  fresh ;  but  if  they  sink 
through  the  mari,  they  come  to  a  whitish  clay  mixed  with  gravel,  in  which  the 
cpriugs  are  more  or  less  bracicish. 

In  tVio  srrcat  pit  at  Upwich,  we  have  at  once  3  sorts  of  brine,  which  we  call 
by  the  names  of  iirst-man,  middle-man,  and  last-man ;  these  sorts  being  of  difier- 
ent  strengths.  The  brine  is  drawn  by  a  pump;  that  which  is  in  the  bottom  is 
first  pumped  oat>  which  is  that  we  call  first-man,  kc  A  quart  measure  of  this 
brine  weighs  29  ounces  troy,  but  of  distilled  water  only  24  ounces.  This  brine 
yields  above  a  fourth  part  salt ;  so  that  4  tuns  of  brine  make  above  1  tun  of  salt. 
The  two  other  sorts  less,  or  28  ounces.  And  the  pit  yields  450  bushels  of  salt 
per  day.  in  the  best  pit  at  Netherwich,  a  quart  of  brine  weighs  iiS  ounces  and 
a  half ;  this  pit  is  18  feet  deep,  and  four  fbet  broad,  and  yields  as  much  brine 
every  24  hours,  as  makes  about  40  bushels  of  salt.  The  worst  pit  at  Nether- 
wich is  of  the  same  breadth  and  depth  as  the  former;  a  quart  of  brine  out  of 
which  weighs  27  ounces,  and  yields  as  much  brine  daily  as  makes  about  30 
bushels  of  salt. 

The  fuel  which  was  heretofore  used  was  all  wood;  whicli,  since  the  iron-works, 
is  destroyed,  that  all  the  wood  at  any  reasonable  distance  will  not  supply  tlie 
works  one  quarter  of  the  year ;  so  that  now  we  use  almost  all  |»t-ooal,  which  is 
brought  to  us  by  land  from  13  or  14  mites  distance. 

The  vats  we  boil  the  brine  in  are  made  of  lead,  cast  into  a  flat  plate,  5  feet 
and  a  half  long,  and  3  feet  over ;  then  the  sides  and  ends  beaten  up,  and  a  little 
rfiispd  in  the  middle,  which  are  set  upon  brick-work,  'called  ovens,  in  which  is  a 
grate  to  make  the.fire  on,  and  aa  ash-hole  wliich  we  call  a  trunk.   In  some  seals 
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are  6  of  these  pans,  in  some  5,  some  4,  some  3,  some  2.  In  esch  of  these  pans 
18  boiled  at  a  time  as  much  brine  as  makes  3  pecks  of  white  salt.  For  clarifying: 
the  salt  we  should  have  little-need,  were  it  not  for  dost  accidentally  falling  into 
the  brine.   The  brine  of  itself  being  so  clenr  tliat  nothing  can  be  clearer.  Foe 

clarifyln?!;  it,  we  use  nothing  but  the  whites  nfi?ir:r<i;  of  wiilch  \vc  take  a  quarter 
of  a  white,  and  put  it  into  a  gaMon  or  two  of  hnn^",  v/liicli  Ijcing  beaten  with  the 
hand,  lathers  as  it  it  were  soapj  a  small  quantity  ol  uiiicii  tVotli  put  into  each 
vat,  raises  all  the  scum,  the  while  of  one  ti^g  clai  ify  ing  20  bushels  of  salt ;  by 
which  means  our  salt  is  as  white  as  any  thing  can  be;  neither  has  it  any  ill 
aavour,  as  that  ealt  has  that  is  clarified  with  bluod.  For  granulating  it  we  use 
nothing  at  all;  for  the  brine  is  so  strong  of  itself,  that  unless  it  be  often  stirred, 
it  will  make  salt  as  larg<*  grained  as  b-iy-salr.  I  have  boiled  brine  to  a  candy 
height,  and  it  has  produced  clods  of  salt  as  cltar  as  the  clearest  ,ihini,  lilci-  isir  of' 
May  Saltj  so  that  we  are  necesaitattd  to  put  a  small  quantity  of  roaiu  into  the 
brine,  to  make  the  grain  of  the  salt  small. 

Besides  the  white  salt  above  spoken  of,  we  have  another  sort,  called  clod>salt, 
which  adheres  to  the  bottoms  of  the  vats,  and  which  after  the  white  salt  is  laded 
out,  is  digged  up  with. a  steel  picker.  Thi^  is  the  strongest  salt  I  have  seen, 
and  is  most  used  for  salting  bacon  and  ncats  tongues;  it  makes  the  bacon  redder 
than  other  salt,  and  makes  the  fat  eal  firm:  if  the  swine  are  fed  with  mast,  it 
hardens  tlie  fat  almost  as  much  as  if  fed  with  pease,  and  salted  with  white  salt. 
It  is  very  much  used  by  country-women,  to  put  into  tlieir  runnet-pots,  esteem- 
ing it  better  for  their  cheese.  These  clods  are  used  to  broil  meat  with,  being 
laid  on  coals:  but  we  account  it  too  strong  to  salt  beef  with,  as  it  takes  away 
too  much  of  its  sweetness.  There  Is  a  third  sort  of  salt,  called  knockings, 
wViich  candies  on  the  stales  of  the  barrow,  as  the  brine  runs  from  the  sa!t  atter 
St  is  laded  out  of  the  vats:  this  salt  is  mo&t  used  for  the  same  purposes  as  the 
clod  salt,  though  tt  is  not  altogether  so  strong.  There  is  also  a  fourth  sort, 
called  scrapings,  being  a  coarse  sort  of  salt  that  is  mix^  with  dross  and  dust, 
that  cleaves  to  the  tops  of  the  sides  of  the  vats;  this  salt  is  scraped  off"  the  vats 
when  we  reach  them,  that  is,  when  we  take  the  vats  olf  the  fires  to  beat  up  the 
bottom  ;  and  is  bought  by  the  poor  sort  of  people  to  salt  meat  with.  A  fifth  sort 
is  pigeon  salt;  which  is  nothing  but  the  brine  running  out  through  the  crack  of 
a  vat,  and  hardens  to  a  clod  on  the  outside  over  the  tire-  Lastly,  the  salt  loaves 
are  the  finest  of  the  white  salt,  the  grain  of  which  is  made  something  fmer  than 
ordinary,  that  it  may  the  better  adhere  together,  which  is  done  by  adding  a  little 
more  rosin,  and  is  beaten  into  the  barrows  when  it  is  laded  out  of  the  vat. 

Our  salt  is  not  so  apt  to  dissolve  as  Clieshire  salt,  nor  as  that  salt  that  is  made 
by  dissolving  bay-salt  and  clarifying  it,  which  is  called  salt  upon  salt;  which  ap- 
pears by  our  long  keeping  it  without  any  fire. 
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Jf  It  is  asked  why  we  use  not  iron-pans  as  in  Cheshire  and  other  place*  ?  I 
answer,  there  have  been  trials  made  both  of  forged  iron-ftana  and  cast-iron. 
The  former  the  strength  of  the  brine  so  corrodes,  that  it  quickly  wears  thent  out; 
the  latter  the  brine  breaks. 

Oil  ihe  Cuituref  and  Use  of  Maize  *    By  Mr.  fVinihop.    N°  J 42,  p.  JOSS. 

The  corn  used  in  New  England,  before  the  English  planted  there,  is  called 
by  the  n;iiive?,  Weachui,  known  by  the  name  nf  Maize,  in  some  southern  parts 
of  America;  where,  and  even  in  the  northern  parts,  amongst  the  English  and 
Dutch,  who  have  plenty  of  wheat  and  grain,  this  sort  of  corn  is  still  much  in 
use  both  for  bread  and  other  kind  of  food.   The  ear  is  for  tlie  most  part  about 
a  span  long,  composed  of  several  rows  of  grains,  8  or  more,  according  to  the 
goodness  of  the  ground;  and  in  each  row,  usually  abuve  30  grains,  of  various 
colours,  as  red,  white,  yellow,  blue,  olive,  greenish,  bbrk,  speckled,  striped,  &c. 
sometimes  in  ihe  same  field,  and  the  same  crar.    llwi  \  \w  white  and  yellow  are 
the  most  common.    The  ear  is  cloathed  and  ai  med  wnh  several  strong  thick 
husks.   Not  only  defending  it  from  the  cold  of  the  night,  and  from  unseasonable 
rains,  but  also  from  the  birds.   The  stalk  grows  to  the  height  of  6  or  8  feet ; 
more  or  less,  according  to  the  condition  of  tlie  ground,  or  kind  of  seed.  The 
Virginian  grows  taller  than  that  of  New  Eng;l3nd.    And  there  is  another  sort 
nsed  by  the  Northern  Indians  far  up  in  the  country,  that  grows  much  shorter 
than  that  of  New  England,    It  is  jointed  like  a  cane,  and  is  full  of  sweet  juice, 
like  the  sugar-cane.   And  a  syrup  as  sweet  as  sugar  may  be  made  of  it.  Ako 
meats  sweetened  with  it,  have  not  been  distinguished  from  the  like  sweetened 
with  sugar.   At  every  joint  there  are  long  leaves,  almost  like  Dags,  and  at  the 
top  a  bunch  of  flowers,  like  the  blossoms  of  rye.    It  is  planted  between  the 
middle  of  March  and  the  beginning  of  June.    But  most  commonly  from  the 
middle  of  April  to  the  middle  of  May.    In  the  pure  northerly  parts  ihey  have 
a  peculiar  kind  called  Mohawks  corn,  which  though  planted  in  June,  will  be  ripe 
in  season.   The  stalks  of  this  kind  are  shorter,  and  the  ears  grows  nearer  the 
bottom  of  the  stalk,  and  are  generally  of  divers  colours. 

The  manner  of  planting  is  in  rows,  at  equal  distance  eveiy  way,  about  5  or  0 
feet.  They  open  the  earth  with  a  hoe,  taking  away  the  surface  3  or  4  inches 
deep,  and  the  breadth  of  the  hoe;  and  so  throw  in  4  or  5  grain?;,  a  little  distant 
one  from  another,  and  cover  them  with  earth,  if  two  or  three  grow,  it  is  welli 
for  some  of  them  are  usually  destroyed  by  birds,  or  moase'Squirrels.  The  corn 
grown  up  a  hand*s  length,  th^  cut  up  the  weeds,  and  loosen  the  earth  aboot  it^ 
with  a  broad  hoef  repeating  this  liibour,  as  the  weeds  grow,  l/llien  the  stalk  be- 
gins to  grow  high,  Aey  draw  a  little  earth  about  it:  and  upon  the  putting  fcnrth  of 
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the  ear,  so  much  as  to  make  a  little  hill,  like  a  hop-bill ;  after  this,  they  have  no 
other-business  about  it,  till  harvest.  After  it  is  gathered,  it  must,  except  laid 
very  thin,  be  presently  stripped  from  the  husks;  otherwise  it  will  heat,  gro-.v 

mouWy,  and  sometimes  sprout.  The  cominon  way  is  is  to  weave  the  ears  together 
in  long  traces  by  some  parts  of  the  hii^k  Icfi.  thereon.  These  trr^ces  tficy  hang 
upon  stages  or  other  beaters  within  doors,  or  without;  for,  hung  in  tliaL  manner, 
they  will  keep  good  and  sweet  all  the  winter  after,  liiough  CKpoM^ti  to  all  weathers. 
The  natives  commonly  thresh  it  as  they  gather  it,  and  dry  it  well  on  mats  in  the 
sun;  then  bestow  it  in  holes  in  the  ground,  well  lined  with  withered  grass  and 
mats,  and  then  covered  with  the  like,  and  over  all  with  earth :  and  thus  it  is 
kept  very  well  till  they  use  it.  The  English  have  now  taken  to  a  better  way  of 
planting  by  the  help  of  the  plough,  in  this  manner:  in  the  plantuig  time  they 
plough  single  furrows  through  the  whole  field,  about  6  feet  distant,  more  or  less, 
as  they  see  convenient.  To  these  they  plough  others  across  at  tlie  same  distance. 
Where  these  meet  they  throw  in  the  corn,  and  cover  it  either  with  tlie  hoe,  or 
by  running  another  furrow  with  the  plough.  When  the  weeds  b«gin  to  overtop 
the  com,  then  they  plough  over  the  rest  of  the  field  between  the  planted  fur- 
rows, and  so  turn  in  the  weeds.  This  is  repeated  once,  when  they  begin  to  hill 
the  com  with  the  hoe;  and  thus  the  ground  is  better  loosened  than  with  the  hoe, 
and  the  roots  of  the  corn  have  more  liberty  to  spread.  Where  any  weeds  escape 
the  plough,  they  use  the  hoc.  Where  the  ground  is  bad  or  worn  out,  the  Indians 
used  to  put  two  or  three  of  the  iishes  called  aloofes  under  or  adjacent  to  each 
com^hill;  whereby  they  had  many  times  a  crop  double  to  what  the  ground  would 
otherwise  have  produced.  The  English  have  learned  the  like  husbandry,  where 
these  aloofes  come  up  in  great  plenty,  or  where  they  are  near  the  fishing  stages ; 
having  there  the  heads  and  garbage  of  ood>fish,  at  no  charge  but  the  fetching. 

The  fields  thus  ploughed  for  this  corn,  after  the  crop  is  off,  are  ;ihnt)>t  as  well 
fitted  for  English  corn,  especially  summer  grain,  as  pease,  or  summer  wheat,  as 
if  lying  fallow,  they  had  had  a  very  good  summer  tilth.  The  Indians  ,ind  some 
Luglish,  at  every  corn-hill,  plant  with  the  corn,  a  kind  of  French  or  Tuikey 
beans:  the  stalks  of  the  corn  serving  instead  of  poles  for  the  beans  to  dirob  up 
with.  And  in  the  vacant  places  between  the  hills  they  plant  squashes  and  pom> 
pions;  loading  the  ground  with  as  much  as  it  will  bear.  And  many,  afler  tlic 
last  weeding,  sprinkle  tumep-seed  between  the  hills,  and  so  after  harvest  have 
a  good  crop  of  turneps. 

The  stalks  of  this  corn,  cut  up  before  too  much  dried,  and  so  laid  up,  are 
good  winter-fo(Mer  for  cattle.  But  they  usually  leave  tiiem  on  the  ground  for 
the  cattle  to  feed  on.  The  husks  about  the  ear  are  good  fodder,  given  for  change 
sometimes  after  hay.  The  Indian  women  slit  them  into  narrow  parts,  and  so 
weave  them  artificially  into  baskets  of  several  fiisbions.  Tliis  corn  tlie  Indians 
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dressed  several  ways^for  their  food  Sometimes  boiling  it  whole  till  it  swelled 
and  becaiTie  tender,  and  so  either  eating  it  alone,  or  with  their  fish  or  veni&oit 
instead  ot  bi  ead.  Sometimes  bruising  in  mortars^  and  so  boiling  tt.  But  com- 
monly this  way,  viz.  by  parching  it  in  ashes,  or  embers,  so  artrfrcially  stirring  it, 
as  without  burning,  to  be  very  tender,  and  turned  almost  inside  outward,  and 
also  white  and  floury.  This  they  sift  very  well  from  the  ashes,  and  bent  it  in 
their  wooHen  mortars,  with  a  long  stone  for  3  peplle,  into  fine  meal.  This  is  a 
constant  food  :it  liome,  and  especially  when  they  travel,  being  put  up  in  a  hao-, 
and  so  at  ail  times  ready  for  eating,  either  dry  or  mixed  with  water.  They  find 
it  very  wholesome  diet,  and  is  that  their  soldiers  carry  with  them  in  time  of 
war.  The  Indians  have  another  sort  of  provision  out  of  this  corn,  which  they 
call  sweet-corn.  When  the  corn  in  the  ear  is  full,  while  tt  is  yet  green,  it  has 
a  very  sweet  taste.  This  they  gather,  boil,  and  then  dry,  and  so  put  it  up  into 
bags  or  baskets,  for  their  use:  boiling  it  a^in,  either  wlmle  or  grossly  beaten, 
when  they  eat  it,  either  by  itself,  or  among  their  fish  or  venison,  or  beavers,  or 
other  flesh,  accounting  it  a  principal  dish,  Tiiese  green  and  sweet  ears  tiiey 
sometimes  roast  before  the  fire  or  in  the  embers,  and  so  eat  the  com;  by  which 
means,  they  have  sufficient  supply  of  food,  tliough  their  old  store  be  done. 
The  English,  of  the  full  ripe  corn  ground  make  very  good  bread.  But  it  is 
not  ordered  as  other  corn;  for  if  it  be  mixed  into  stiff  paste,  it  will  not  be  so 
good,  as  if  made  only  a  little  stiffer  than  for  pudciings;  and  so  baked  in  a  very 
hot  oven,  standing  therein  a!)  day  or  all  night.  Because  on  the  first  pouring  of 
it  on  the  oven  floor,  it  spreads  abroad ;  they  pour  a  second  layer  or  lieap  upon 
every  first,  and  thereby  make  so  many  loaves.  It  is  also  sometimea  mixed  with 
half  or  a  third  part  of  rye  or  wheat  meal,  and  so  with  leaven  or  yest  made  into 
loaves  of  very  good  bread. 

Before  they  had  mills,  having  first  watered  and  basked  the  corn,  and  then 
beaten  it  in  wooden  mortars,  the  coarser  part  sifted  froni  the  meal,  and  separated 
from  tlie  loose  huils  by  the  wind,  they  boiied  to  a  thick  batter:  to  whieh  being 
cold,  they  added  so  much  of  the  fine  meal,  as  would  serve  to  stiifen  it  into  paste, 
whereof  they  made  very  good  bread.  But  the  bestsort  of  food  which  the  English 
make  of  this  com,  is  that  they  call  samp.  HaWng  first  watered  it  about  half  an 
hour,  and  then  beaten  it  in  a  mortar,  or  else  ground  it  in  a  hand  or  other  mill, 
into  the  size  of  rice,  they  next  sift  the  flour,  and  winnow  the  hulls  from  it. 
Then  they  boil  )t  gently  till  it  be  tender,  and  so  with  milk  or  butter  and  sugar, 
make  it  into  a  very  pleasant  and  wholesome  dish.  This  was  the  most  usual  diet 
of  the  first  planters  in  these  parts,  and  is  still  in  use  amongst  them,  as  well  in 
levers,  as  in  health;  and  was  often  prescribed  by  the  learned  Dr.  Wilson  to  his 
l>atients  in  London.  And  of  the  Indians  that  live  much  upon  this  corn,  the 
English  have  been  informed  by  them,  that  the  disease  of  th«stone  is  very  seldom 
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knowiv  among  them.  The  EngUah  have  also  foam)  oat  a  way  to  make  very  good 
beer  of  grain:  that  ia,  either  of  bread  made  hereof,  or  else  by  malting  it  The 
way  of  making  beer  of  bread,  is  by  breaking  or  cutting  it  into  great  lumps,  about 
as  large  as  a  man*e  fist,  to  be  mashed,  and  ao  proceeded  with  as  malt,  and  the 

impregnated  Hqnor,  as  wort,  either  adding  or  omitting  hops,  as  is  desired. 

To  make  good  malt  of  this  corn,  a  particular  way  must  be  taken.  The  barley 
Hiait^masters  have  used  all  tlicir  skiU  to  make  good  malt  of  it  the  ordinary  way, 
but  cannot  efieclit;  that  is,  that  the  wholi;  grain  be  mailed,  and  tender  and 
floury,  as  in  other  mak.  For  k  is  found  by  experience,  that  this  eorn,  before 
it  be  fully  malted,  mu$t  sprout  out  both  ways,  i.  e.  both  root  and  blade,  to  a 
great  length,  of  a  finger  at  least:  if  more,  the  better;  tor  which  it  must  be  laid 
on  a  heap  a  convenient  time* 

To  avoid  all  difficulties,  thi5  way  was  tried  and  found  effectual.    Take  away 
the  lop  of  the  earth  in  a  garden  or  tield  2  or  3  inches,  throwing  it  up  half  one- 
way and  half  the  other.    Then  lay  the  corn  for  malt  all  over  the  ground,  so  as 
to  cover  it.   Then  cover  the  corn  with  the  earth  that  was  pared  off,  and  there 
is  no  more  to  do,  till  you  see  all  the  plot  of  ground  like  a  green  field  covered - 
over  with  the  sprouts  of  the  com,  which  will  be  within  10  or  14  days,  accord, 
ing  to  the  time  of  the  year.   Then  take  it  up,  and  shake  tl  r  ;  arth  from  it  and 
dry  it.   This  way  every  grain  that  is  good  will  grow,  and  be  mellow,  floury, 
and  very  sweet;  and  the  beer  made  of  it  be  wholesome,  pleasant,  and  of  a  good 
brown  colour.    Yet  beer  made  of  the  bre:id,  as  aforesaid,  being  as  well  cGioured, 
wholesome,  pleasant^  and  more  durable,  is  most  in  use;  because  the  way  of  mait-- 
ing  thi»  corn,  last  described,  is  as  yet  but  little  known  among  them. 

Mamer  of  making  Malt  in  Scotland,   By  Sir  Robert  Moray,  N**  142,  p«  1069. . 

Malt  is  there  made  of  no  other  grain  but  barley;  of  which  there  are  two 
kinds:  one,  which  has  four  rows  of  grains  on  the  ear,  the  other,  two  rows.  The 
first  is  the  more  commonly  used,  but  the  other  makes  the  best  malt.  Tlie  more 
recently  barley  has  been  threshed  it  makes  the  b^ter  malt;  but  if  it  has  been- 

threshed  six  weeks  or  upwards,  it  prove";  not  good  malt,  unless  it  be  kept  \n  an 
equal  temper,  of  which  it  easily  fails,  e'^pccially  if  it  be  kept  up  against  a  wall ; 
for  that  which  lies  ia  the  middle  of  the  heap  is  freshe4>t,  that  wiiich  lies  oa  the 
outsides  and  at  top  is  over-dried,  that  which  is  next  the  wall  shoots  forth,  and ' 
that  which  is  at  the  bottom  rots<   The  best  way  to  preserve  threshed  barley  long 
in  good  temper,,  is  not  to  separate  the  chaff  from  it.   But  as  long  as  it  is  un> 
threshed  it  is  always  good   Brewers  use  to  keep  their  barley  in  large  rooms  on . 
boarded  floors,  laid  idioutafoot  in  depth,  and  so  turned  over  now  and  then 
with  scoops.    Barley  that  has  been  over  heated  in  the  stacks  or  bnrn<;,  before  it 
be  separated  from  tUe  straw,  will  n&vcr  prove  good  lor  malt,  iior  any  ^other  use. . 
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But  though  it  lieat  a  little  after  it  is  threshed,  and  be  kept  in  the  chaff,  it  will  not 
be  worse,  but  rather  better  for  it ;  as  it  will  come  sooner,  and  naore  equally. 

Take  tlwn  good  barley,  newly  threshed,  and  well  purged  from  ilie  chaft",  and 
put  hereof  8  bolls,  that  is,  about  6  English  quarters,  in  a  stone  trough.  Where 
let  it  inftise,  till  the  water  be  of  a  briglit  reddish  colour,  which  will  be  in  ahr).it 
3  days,  more  or  less,  according  to  the  moistness  or  dryness,  tlie  size  <  t  1!  e 
gram,  the  season  of  the  year,  or  temper  of  the  weather.    In  sunimer  malt 
never  makes  well.    In  wiiiler  it  will  need  longer  infusiou  than  in  the  spring  or 
autumn.   It  may  be  known  when  steeped  enough,  by  other  marks  besides  the 
colour  of  the  water;  as  the  excessive  swelling  of  the  grain,  or,  if  over  steeped, 
by  two  much  softness:  being,  when  in  the  right  temper,  like  that  barley  which 
is  piepared  to  make  broth  of,  or  the  barley  called  by  some,  urge  wonder. 
When  the  barley  is  sufficiently  steeped,  take  it  out  of  the  trough,  and  lay  it  on 
heaps,  to  let  the  water  drain  from  it.    Then  after  2  or  3  hours  turn  it  over 
with  a  scoop,  and  lay  it  in  a  new  heap  about  10  or  24  inches  deep.    This  heap 
fchey  Ci^l  the  coming  heap.    And  ni  the  managing  of  this  heap  aright  lies  the 
^reat  skill.   In  this  heap  it  will  lie  40  hours,  more  or  less,  according  to  the 
fecementioned  4)oalittes  of  the  grain,  &c.  before  it  come  to  the  right  temper  of 
malt.   Whilst  it  lies  in  this  heap  it  is  to  be  carefully  looked  to  during  the  first 
15  or  16  hours.    For  about  that  time,  the  grwns  will  begin  to  put  forth  the 
root,  which  when  they  have  equally  and  fully  done,  the  malt  must,  within  an 
hour  after,  be  lurnt^d  over  with  a  scoop,  otljcrwise  the  grains  will  begin  to  put 
forth  the  blade  or  spire  also,  which  by  all  means  must  be  prevented;  for  hereby 
the  malt  will  be  utterly  spoiled,  both  as  to  pleasantness  of  taste  and  strength. 

If  all  the  malt  come  not  equally,  for  that  which  lies  in  the  middle,  being 
warmest,  will  usually  come  first;  turn  it  over,  so  as  the  outmost  may  lie  inmost, 
and  so  leave  it  till  all  come  alike.  As  soon  as  the  malt  is  sufficiently  come, 
turn  it  over,  and  spread  it  to  a  depth  not  exceeding  5  or  6  inches.  And  by  the 
time  it  is  all  spread  out,  begm  and  turn  it  over  and  over  again,  3  or  4  times. 
At'terwards  turn  it  over  in  like  manner,  once  in  4  or  5  hours,  making  the  heap 
thicker  by  degrees,  and  continuing  so  to  do  constantly  for  the  space  of  48  ' 
hours  at  least.  This  frequent  turning  of  it  over  cools,  dries,  and  deads  the 
grain;  whereby  it  becomes  mtUow,  melts  easily  in  brewing,  and  then  separates 
entirely  from  the  husk.  Then  throw  up  the  malt  into  a  heap  as  high  as  you 
can.  Where  let  it  lie,  till  it  grows  as  hot  as  your  hand  can  endure  it:  which 
usually  is  in  about  30  hours  s;parc.  This  perlecls  the  sweetness  and  mellowness 
of  the  malt.  After  the  malt  is  sufhciently  heated,  throw  it  abroad  to  cool,  and 
turn  It  over  again  about  6  or  8  hours  alier,  ard  then  dry  it  on  the  kiln.  Where, 
after  one  fire,  which  must  serve  for  '24  hout!^,  give  it  another  more  slow,  and 
if  need  be,  a  third.   For  if  the  malt  be  not  thoroughly  dried  it  cannot  be  well 
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ground^  neither  will  it  dissolve  well  in  tiie  brewUigi  and  the  ale  it  makes  will  be 
red,  bitter,  and  will  not  kfep. 
The  best  fuel  is  peat.    I1ie  next,  charcoal,  made  of  pit-ooal  or  cinders. 

Heath,  broom,  or  Atrzes,  are  bad.  If  there  be  not  enough  of  one  kind,  bum 
the  best  fir«t,  for  that  gives  the  strongest  impression  as  to  the  taste. 

An  Jccwnt  «f  a  Book.   N**  142,  p.  1072. 

Ai'TiJixTft^r,  Sive  Animadversbnes  in  Malachise  Thrustoni,  M.D.  Diatribam 
«Ie  Respirationis  Usu  priroario.  Auclore  Georgio  Entio,*  Eq.  Aur.  M.D.  et 
Col.  Lohd.  Soc.  1679. 

In  this  book,  besides  the  anatomical  observations,  several  opinions  are  pro- 
posed and  defended  with  the  known  elegancy  and  learning  of  the  author. 

It  seems  probable,  says  oor  author,  tliat  the  Hner  part  of  the  alimentary  juice 
is  transmitted  rroui  the  stomach  and  guts,  by  the  mediation  of  small  concave 
fibres  thereto  annexed,  to  tlie  several  parts  for  their  nourishment.  That  the 
.same  alimentary  jmce  is  that  \\bich,  in  llie  use  of  vomitories  and  c-albarli  s,  is 
by  the  same  concave  fibres  disgorged  into  the  stomacii  and  guts,  and  not  by 
lacteal  veins,  or  the  arteries.  That  the  water  or  sernm,  which  is  eitravasated  in 
hydropic  person*,  issues  not  from  the  sanguiferous  vessels;  bjit  that  it  is  the 
nutritious  juice  itself,  which  either  by  an  ulcer  ni  some  mesenteric  gland,  which 
is  not  unusual,  or  an  aperture  in  some  lymphseduct,  oozes  into  the  cavity  of 
the  abdomen.  That  the  febrific  matter  in  intermitlents,  is  not  lodged  origin  ally 
in  the  blood.  That  the  pituita,  supposed  by  Dr.  Glisson  and  others  to  be  spueti 
out  of  the  arteries  into  the  coats  of  the  stomach,  is  this  very  nutritious  juice, 
tending  to  other  parts  uf  the  body,  but  upon  the  death  of  the  animal,  by  cold 
and  slower  motion  condensed,  and  there  arrested  in  its  way.  That  after  the 
same  manner  milk  is  also  transferred  to  the  breasts.  That  ndther  in  abscesses^ 
nor  in  any  other  case,  it  is  the  extravasated  blood  that  suppurates,  but  only  the 
nutritious  or  alimentary  juice.  That  accordingly  in  the  small  pox,  the  purulent 
matter  is  not  dSerived  or  bred  out  of  the  blood,  but  out  of  the  aforesaid  juice. 
So  that  if  a  woman  with  child  has  the  small  pox,  the  clnld  is  found  to  have 
them  too,  though  not  one  drop  of  the  mother  s  blood  passes  into  the  child,, 

*  This  was  one  of  the  most  accomplithed  physicians  of  the  I7th  ccotury.   Ifc  wat-bora  at  Sand- 

ukh  in  Kent,  in  1  4  ;  and  :ifer  prosecuting  his  studies  at  Cambn:1ge,  he  went  to  Padua,  where  be 
took  bis  medicai  degree.  On  his  return  from  his  travels  be  settled  in  London  i  becaus  a  member  of 
Ihp  Royal  Socieiy,  and  was  elected  iiraiiidaDt  of  the.Collfge  of  Pbjskiaiui.'  The  honour  of  koight* 
hood  was  conferred  i\pon  liimby  Charles  11.  Hertietl  at  anadvancedag^  in  ifiSO.  SirGec-rge  Ent  was 
ODO  of  tbe  m.^st  streiiuous  dcfcndeis  of  ibe  Harveiao  circolatioD  of  tbe  blood,  as  maj  beseea  by. 
coiu«iltin[;  bi^  Apologia  juTo  Circolatiooe  Sangoiiui,  quA  responJetar  /Emilto  Parisano  1(41,  and  a^ 
terwnrd^  republished,  1685,  with  coosidieraVIe  addltiODi.  The  abovementlooed  tract,  entitled  Anti. 
dintribn,  and  hie  Apologia  weie  re||rinled  at  Leydealn  l<i07»  nnder  tbe  title  of  fiatii  Opera  Phytioo^ 
medica. 
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Thai  the  nieinbrancs  and  nerves  suck  in  their  nourishment  from  the  glands  of 
the  mouth  and  throat,  while  we  chew  our  meat,   lliat  after  it  is  concocted  in 
the  stomach,  part  of  it  is  filtrated  and  transferred  by  the  oesophagus  or  gullet 
to  the  brain.    From  whence  it  is  also  derived  to  the  nerves  and  membranes, 
especially  the  membrana  caruosa  originated  of  the  [;ia  n;:Uer.    l  liat  the  culli- 
t|namentum,  which  fii-^t  appears  m  a  sritmg  egg,  is  tiie  ground  work  or  begin- 
mng  of  the  brain.    1  hat  ihe  blood  serves  not  to  nourish  the  body,  but  only  to 
foment  it,  as  it  were,  or  keep  it  warm.   That  generation  is  opus  ideale,  and 
the  semen  not  to  be  taken  for  an  extract  from  the  several  parts.   For  viviparous 
animals  have  a  placenta,  to  which  there  is  nothing  analogous  in  either  parent. 
That  the  pulse  is  rather  the  vibration,  by  a  continuation  of  the  motion  from  the 
heart,  than  the  intumescence  of  the  artery.    That  urine  is  not  derived  to  the 
reins  by  the  emulgent  arteries,  but  by  the  nerves.    That  what  are  called  the 
lungs  of  a  frog  aie  only  wirjd- bladders,  analogous  not  to  lungs,  which  in  a  frog 
are  no  where  luuud,  but  to  that  part,  which  in  fishes  is  commonly  called  the 
swim.   That  the  primary  use  of  respiration,  is  not  to  carry  off  fuliginous  steams 
from  the  blood,  but  for  the  ventilation  of  the  viul  flame  in  the  heart  or  blood, 
and  supplying  it  with  proper  fuel.   That  it  is  a  vulgar  error,  that  the  action  of 
eacspirauon  is  performed  more  slowly  than  of  inspiratio\i.    That  in  the  tip  of  an 
Indian  naked  "dogs  enr,  there  are  no  mascles  found,  although  he  command  it 
into  various  and  niuible  motions.    That  the  only  use  of  the  diaphragm,  is  to 
facilitate  respiration  by  guardmg  the  heart  and  lungs,  that  the  lower  viscera  do 
not  throng  in  upon  them.   That  respiration  is  not  needful  to  the  motion  or  cir- 
culation of  the  blood.   That  although  heretofore  our  author  thought  the  air  io 
inspiration  to  be  mixed  with  the  blood;  yet  he  says,  that  after  several  experiments 
made,  he  could  not  by  any  good  argument  evince  the  same. 

He  has  made  the  experiment,  that  whey  tinged  with  saffron,  being  injected 
into  the  pulmonary  artery,  imm^idiately  runs  into  the  left  venlncle  of  tlie  licart, 
without  the  assistance  of  nispn-ation.  Meiiher  does  any  blood  at  the  same  time 
break,  forili  into  the  lungs.  He  supposes,  that  animal  motions  are  not  made 
by  the  influence  of  the  animal  spirits.  But  that  in  each  part  is  seated  a  private 
sense,  which  is  under  the  command  of  the  soul.  And  that  therefore  there  are 
no  animal  spirits,  but  those  in  the  blood,  called  by  the  name  of  the  calor  nativus. 
That  the  soApension  or  intermission  of  inspirauoa  for  a  certain  time,  does  not 
alter  the  pulse.* 

•  It  is  taacAj  neoeawiy  to  remark  thtt  thi»  treatki  «f  ]>r.  Bat's  aboondt  in  filse  pbyrioh^. 
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PHItDSOPHlCAL  COLLECTIONS  • 

Containing  an  account  of  such  Fiiysicai,  Anatoinica),  Chemica],  .Mechanical, 
Astronomical,  Optical,  or  other  Mathematical  and  Philosophical  Experiments 
and  Observations  as  have  lately  come  to  the  publisher's  hands.  As  also  an 
account  of  some  books  of  this  kind. 


A  Letter  of  Mr,  Letmenkoeck  to  Dr.  G.-f-  comaining  an  Accovnt  qf  hi*  Obser* 
vations  lately  made  of  vast  Numbers  of  jinmab  in  Semine  Animalium*  Phil. 
Colkct.    N«  1,  p.  3. 

Viewing  the  melt  of  a  live  cod^sh,  I  found  the  juices  which  r  ""i  om  it  full 
of  small  live  animals,  incessantly  movinf^  to  nnd  fro.  I  have  nUo  viewed  the 
melt  of  pikfs  or  jacks,  and  found  an  incredible  nonibcr  of  small  animals;  and 
I  judge  that  there  were  at  least  10,000  of  these  creatures  in  itie  size  of  a  small 
sand.  These  were  smaller  than  those  I  observed  in  beasts,  but  their  tails  longer 
and  thinner.  I  viewed  also  the  matter  in  the  vasa  deferentia  of  a  male  hare  4 
days  after  it  was  killed,  and  found  it  full  of  these  small  tadpoles  swimming  in  a 
dear  liquor,  but  they  were  without  motion:  the  same  I  found  also  in  the  tes- 
ticle. I  examined  also  the  matter  In  the  vasa  deferentia  of  birds,  such  as 
cocks  and  turkey  cocks,  and  found  it  full  of  oblong  bodies,  larger  in  the  apd- 
dle  than)«t  each  end,  which  I  conceived  to  be  animals.  I  viewed  also  tite  tes- 
ticle of  a  dog  taken  out  of  the  second  skin,  and  discovered  a  vast  number  of 
small  creatures.  The  semen  of  a  cock  about  a  year  old,  which  had  been  kept 
alone  in  a  coop  for  5  days,  I  found  full  of  those  animals,  at  least  50,000  in  the 

*  Thcfe  Fluloiopbictl  CoU(ctioii>.  leven  in  amnber,  were  published  hj  jStt.  Rob.  Hooke,  wliii« 
one  of  tbe  aocrMarics  lo  the  Royal  Society,  tbttcocasioo  of  wbidi  wts  thit :  after  the  death  ot  Mr. 

Oldenburg,  who  had  compiled  che  Philosophkal  TransaciioQS  from  the  beginning  to  l3o,  inrlu- 
«ve ;  Mr,  Hooke  was  elected  one  of  the  tecretariei  Nyv.  30, 1677,  and  Dr.  Grew  at  lije  iame  time 
the  other  secretary.  In  consei^aence.  Dr.  Grew  continued  the  publUhing  tt'e  Fbilosopbical  Tnbtac> 
tiotts  in  six  addiiionji  numbers,  ending  with  N°  14?  ;  after  which,  the  publication  was  dtsconttnucd 
lor  tour  years,  when  they  were  recommenced  m  1083  by  Df.  Pi«t,  wbo.coatiniied  them  ftom 
143  to  N**  16(,  indusive.  During  tbe  interval,  however,  Mr.  Hooke*  thinking  to  oouttooe  the 

wnrk ,  or  bce;in  arctljcr  like  it,  ))ublis!icJ  these  Niinih;-rs  I'^actly  in  a  similjr  muQner  ,);ir!  furm,  cbjiii:;rj 
the  name  trom  Transactiotit  toCollections.  These  nuipbers  ot  Mr.  tlooke's  then  baviog  alwa)'&  beeu 
consideted. » it  wete,  a  part  of  the  general  work,  and  having  been  as  luch  ioaerted  in  fbrmer  abridge- 

nienfi,  it  h.K  hf^en  thought  fit  to  include  tfit-in  .ilso  in  the  preseni  ib- idgement  ,  nnJ  lln  v  _';e  iiL'i^-rti.^d 
here  between  N°  14i2  and  N°  143,  being  tbeir  proper  place  m  rr'.pcct  >it  the  order  of  time  of  publiou 
(ion ;  diMtngtiitbing  each  paper  in  tbeie  teveo  numbers  by  ptiauDg  m  the  titles  the  trords,  Philoto* 

pbicaj  CuiU-ctigns. 

,  t  PfobaMjr  JOr,  GraiK. 
VOL.  li.  3  P 
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size  oT  a  sand.  Those  were  like  river  ccis,  winch  wriggle.l  very  much;  these 
closing  together  would  make  a  cioud,  and  sepanitmg  agaui  make  it  seem  to  dis- 
perse. I  found  them  also  in  the  vos  deferens,  in  the  epidid^^^mis,  and  in  the  vas 
pra'parans.  By  these  obseri'ations  you  may  judge  that  the  testicle  is  made  on 
purpose  for  the  production  of  these  animaiSj  and  to  keep  them  till  sent  offi 

How  vast  and  ahnost  incredible  tlie  number  of  these  creatuies  is,  you  may 
somewhat  the  belter  conceive  by  the  calculation  which  I  have  hereunto  annexed. 
I  liave  formerly  said  iliat  in  a  quantity  of  the  juice  of  tlie  melt  of  a  male  cod- 
fish, of  the  size  of  a  small  sand,  there  are  contained  more  than  10,000  smalt 
living  creatures  with  long  tails;  and  considering  how  many  such  quantities,  viz. 
of  the  size  of  a  sand,  might  be  contained  in  the  whole  melt,  I  was  of  opinion^ 
that  the  melt  of  one  single  codfish  contained  more  living  animals  than  there 
were  living  men  at  one  time  upon  the  face  of  the  earth.   That  which  induced 
me  to  be  of  iln=?  belief,  was  this  following:  calculation.    I  conceive  that  lOO 
sands  in  Icngtli  will  make  an  inch,  tliereforn  in  a  cubic  iiieli  tlicre  will  be 
1,000,000  of  such  sands.    And  I  have  found  tlie  melt  of  a  coilfisli  to  be  about 
tiie  quantity  of  15  cubic  inches,  it  must  tlierefore  contain  15,000,000  of  quan-> 
tities  as  large  as  a  sand,  now  if  there  be  ) 0,000  animals  in  each  of  those  quan. 
titles,  as  1  have  computed  there  will  be  in  the  whole  150,000,000,000.   To  . 
reckon  now  the  number  of  men  which  may  be  on  the  face  of  the  earth  at  once 
"by  guess.    TJiere  r-re  in  a  ji;reat  circle,  or  in  the  comnass  of  the  earth  J>,>100 
Dutcii  ;iiik-s,  thence  I  cc/ilect  there  nmst  be  9/2/6,218  square  Du^cli  miles  lur 
tlie  earth  s  superficies.    It  is  said  -i-  of  the  superhcies  of  the  eariii  are  water,, 
and  4-  only  is  land;     therefore  of  the  last  number  is  3,0£>2,072,  which  i& 
the  number  of  square  miles  of  dry  land  on  the  surface  of  the  earth :  I  suppose 
*r  of  this  uninhabitable,  and  tlie  other     only  inhabited,  which  ^  contain 
2,06l,382  square  miles.    According  to  the  computation  of  N.  N.  the  number 
of  people  in  Holland  and  West  Friczland  may  be  about  l,000,00f).    And  it 
all  the  rei,t  of  ilic  habitable  parts  of  the  world  were  as  populous  as  these,  there 
wouid  be  13,3B6,0<)0,000  of  men  at  once  on  the  face  of  tlie  whole  earth;  but 
in  the  melt  of  the  codfish  I  have  computed  that  there  are  150,000,000,000  df 
animals;  the  number  of  these  therefore  will  exceed  the  number  of  men  more 
than  ten  times.* 

On  Firy  Damps  in  Mines*   By  Mr.  /.  BeaumoM,  ^ kilos,.  Colled.    N**  1,  p.  d.. 
About  two  miles  on  the  south.east  of  Stony  Easton,  at  a  place  near.Mendip- 

*  ThU  very  computafioQ  ought  to  have  made  the  autlMM' «wire  of  the  extreme  iinpfol»bilU/  of 
bU  Dpiuion  ]:ej>^cur.g  th»  abm  wbicb  be  amibed  to  tfiew  hit  «naaMdciiU  In  tht  work  «£  geneiatioo* 
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Hlllsy  begins  a  running  of  coal,  ooaKisting  of  several  v&M,  which  extends  it- 
self in  length  towards  thjs  east  about  4  miles:  there  is  much  working  in  this 
running,  and  iire-danips  continually  happen  there;  so  that  many  men  of  late 
years  have  been  there  killed,  many  others  maimed  and  burnt;  some  have  been 

blown  lip  at  the  works  mouth,  the  Uirn-beam  which  h.inn;s  over  the  shaft  hiis 
been  thrown  ofTits  frame  by  the  force  of  it,  and  those  other  etiects  whereof  you 
had  an  account  from  other  places  are  generally  found.  The  middle  and  more 
easterly  parts  of  this  running  are  so  very  subject  to  these  fire-damps,  that 
scarcely  a  pit  fails  of  them;  notwithstanding  which,  our  colliers  still  pursue 
thdr  work:  but  to  prevent  mischief,  they  keep  their  air  very  quick,  and  use 
no  candles  iiv  their  works  but  of  a  single  wick,  and  those  of  6o  or  70  to  the 
pound,  which  nevertheless  give  as  great  a  light  there,  as  others  of  10  or  I  'i  to 
the  pound  in  other  places,  and  they  always  place  them  behind  them,  and  never 
present  tliem  to  the  breast  of  the  work. 

When  any  arc  burned,  the  usual  roethwl  they  observe  in  their  cure  is  this : 
they  prcseiitly  betake  themselves  to  a  good  fire,  and  sending  for  some  cows  hot 
milk,  they  first  bathe  the  burned  places  with  that ;  when  they  have  done  this  a 
while,  ..they  make  use  of  an  ointment  proper  for  bums.* 

On  the  great  Over-flowing  of  some  rivers  in  Gascony.    Pkiios.  CoilecU 

I,  p.  g. 

In  the  beginning  of  the  month  of  July  l578,  after  some  gentle  rainy  days, 
which  hsd  not  swelled  the  waters  of  the  Garonne  more  than  usual,  in  one  night 
this  river  swelled  so  much,  that  all  the  bridges  and  nulls  above  Toloase  were 
carried  away  by  it.  In  the  plains  below  th»s  town»  the  mhabitants  who  had 
built  in  places,  which  by  long  experience  they  had  found  safe  enough*from  any 
formei-  iaundations,  were  surprised  by  this;  some  were  drowned,  together  with 
tiieir  cattle;  others  only  saved  themselves  by  climbing  into  trees,  and  getting  to 
the  tops  of  houses;  and  some  others,  who  were  looking  after  their  cattle  in  the 
field,  warned  by  the  noise  which  this  horrible  and  furious  torrent  of  water  made, 
rolling  towards  them  like  a  sea,  could  not  escape,  but  were  overtaken,  though 
they  ied  with  much  precipitation:  this  however  did  not  last  many  hours  with 
this  violence. 

*  In  alight  and  partial  bafos  happen'iQg  in  this  or  (Mhcr  xmys,  coM  water*  applied  before  the  ski^ 

becomes  blistercJ,  produces  an  immediate  good  cfiFect ;  hnt  in  tlie  nwre  violent  aod  extensive  injuries 
M  tikis  kind,  it  ba$  been  found  that  a  contrary  method  is  proper,  and  Uiat  ulctiiation*  deep  sloughs, 
and  moRification  are  best  prevented  the  application  of  spirit  of  wine,  oil  of  tofpentiue,  and  other 
Btianilanta.  The  oonmonoily  appUcationa  are  improper. 
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At  the  same  time  exactly,  the  two  rivers  only  of  Adourand  Gaue»  which  fall 
froin  theP)  reneati  lulls,  as  well  as  the  Garonne,  and  some  Other  little  rivers  of 
Gascony,  which  have  their  source  in  th*  plain,  overflowed  after  the  same  manner^ 
and  caused  the  same  devastations. 

The  inhabitants  of  the  Lower-Pyrenees  observed,  that  the  wntor  flowed 
with  violence  from  the  entrails  of  the  mountains,  about  which  there  were 
opened  several  channel-?,  which,  forming:  so  many  furioas  torrents,  tore  up  the 
trees,  the  earlh,  iuui  great  rocks  in  such  narrow  places  where  they  found  not  a 
passage  large  enough.  The  water  also  which  spouted  from  all  the  sides  of  the 
mountain  in  innumerable  Jets,  which  lasted  all  the  time  of  the  greatest  over- 
flowing, had  the  taste  of  minerals. — ^In  some  of  these  passages,  the  waters  were 
stinking,  as  when  one  stirs  the  mud  at  the  bottom  of  mineral  water,  so  that 
the  cattle  refused  to  drink  of  it,  which  was  more  particularly  taken  notice  of  at 
Lomber,  where  the  horses  were  8  honrs  thirsty  before  they  would  endure  to 
drink  it.  So  that  M.  Martell  believes  he  had  found  out  the  true  cause  of  this 
overflowing  to  be  nothing  else  but  the  subterraneous  waters:  lor  if  the  heavens 
have  not  supplied  this  prodigious  quantity  of  waters,  neither  by  the  rain,  nor 
the  melting  of  the  snow;  it  canhot  come  elsewhere  than  from  the  bowels  of  the 
earth,  from  whence  passing  through  divers  channels,  it  had  contracted  and  car- 
ried along  with  it  that  stinking  and  pungent  quality, 

jin  Account  of  the  Sieur  Bermer's  U  ay  of  Flying.    Fhilos.  CoUec^» 

N°J,p.  14. 

The  art  ot  flying;  has  been  attempted  by  several  persons,  in  all  ages.  Not  to 
notice  more  remote  and  fabulous  accounts,  we  may  observe  that  it  was  believed 
pos^ble  by  our  countryman  Friar  Bacon,  who  assures  us  that  he  himself  knew 
how  to  make  an  engine,  in  which  a  man  sitting,  might  be  able  to  carry  himself 
through  the  air  like  a  bird:  and  affirms,  that  there  was  then  another  person 
who  had  actually  tried  it  with  good  success.  And  it  has  been  credibly  reported 
that  about  the  year  l640,  one  Mr.  Gascoyn  tried  it  witli  good  effect ;  though 
he  since  dyin*!;,  the  thing  al'^o  died  with  him. — Tiic  following  method  it  is  said 
was  practised  in  France,  between  it)70  and  iCbO,  and  thus  described. 

The  Sieur  Besnier,  a  smith  of  Sable  in  the  county  of  Maine,  had  invented  an 
engine  for  flying,  consisting  of  4  wings,  to  be  moved  by  the  strength  of  the 
anns  and  legs  of  the  man  that  flies. 

It  consists  of  1  poles  or  rods,  which  have  at  each  end  of  them  i^ti'  oblong 
chassie  or  wing  of  taffety-,  which  folds  from  above  downwards,  as  the  frame  of 
a  kilding  window.    In  fig.  1,  pi.  14,  A  represents  the  right  wing  before,  B  the 

kit  wing  behind,  C  the  left  wing  before^  and  D  the  hgiit  wing  behind  j  £  is  a 
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small  string:  tied  fi-om  the  wing  D  to  the  left  foot,  by  which  it  is  moved  down* 
wardSj  at  the  same  time  that  the  wing  A  is  moved  downwards  by  the  right  hand. 
F  is  a  string  fastened  to  the  right  kg,  by  which  the  right  wing  D  behind  is 
made  to  descend  the  same  timi?  tliat  the  left  hand  draws  dffwn  C  the  left 
wing  before.  When  the  person  (!(?signs  to  fly,  he  fits  these  poles  upon  each 
shoulder,  so  that  2  of  the  chassies  may  be  before  him,  and  the  (jttier  2  behind 
him.  Those  chassies  or  wings  which  are  before  him,  are  inoveii  or  struck, 
downwards  by  the  strengdi  of  his  arms  and  hands,  by  which  the  hinder  chassies 
are  lifted  up,  and  those  hinder  wings  are  pulled  or  struck  downwards  by  the  legs, 
which  pull  them .  down  by  the  2  strings  which  are  ^ened  both  to  the 
legs  and  hinder  wings.— The  manner  and  order  of  moving  these  wings  is  thus  : 
when  the  right  hand  strikes  down  the  right  wing  before,  the  left  leg  by  means 
of  tile  string  E  pulls  downward  tlie  left  wing  behind  Bi  then  immediately  after, 
the  left  hand  moves  or  strikes  downwards  the  left  wing  before  C;  and  at  the 
same  time,  the  right  foot  by  the  string  E,  moves  or  pulls  down  the  right  wing 
behind  D,  and  so  successively,,  and  alternately,  the  diagonally  opposite  wings 
always  moving  downvs^rds,. or  striking  the  air  together. 

Two  things  seem  to  be  wanting  to  this  machine.  First,  to  find  out  a  sub- 
stance tiiat  shall  be  exceedingly  light,  and  yet  of  great  extension,  which  being 
applied  to  any  part  of  the  body,  it  shall  be  able  to  suspend  the  weight  of  the 
roan  in  the  air;  the  second  is  the  fittn^g  and  adju^-tiiig  of  a  tail,  because  this 
will  help  both  to  support,  and  also  to  steer  or  guide  the  flier.  But  from  divers 
ecperiments  that  have  been  made  by  several  persons  without  effect,  it  is  con- 
ceived that  these  motions  and  directions  to  the  tai)  cannot  be  given  without  much 

difhcuhy. 

But  he  pretends  not  nevertheless  to  be  able  to  raise  himself  from  the  ejirih  by 
this  his  machine,.,  nor  to  sustain  himself  any  long  time  in  the  air,  by  reasoa  of 
the  want  of  strength  and  quickness  in  his  arms  and  l^s,  which  is  necessary  to 
jnove  these  kind  of  wings  frequently  and  efficaciously  enough  ;  but  yet  he  is 
confident  that  from  a  place  pretty  high  elevated  into  the  air,  he  shall  be  able  to 
pass  over  a  river  of  a  considerable  breadth,  having  already  done  as  much  from 
several  heights,  and  at  several  distances. — He  began  his  trials  first  by  springing 
out  himself  from  a  stool,  then  from  the  top  of  a  table,  then  from  a  pretty  high 
window,  then  from,  a  window  io  a  second  story,  and  at  last  from  a  garret,  from 
whence  he  fiew  over  the  houses  of  the  nei|^bours;  practising  thus  with  it  by 
little  and  Uttle,,till  he  had  biooght  it  to  the  present  perfection. 
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Of  a  Flying  Sliip.*   By  Fr.  Lana.   PkUos.  Collect.        1,  p.  je. 

But  no  one  yet  thought  it  possible  to  make  a  ship  which  should  pass  through 
'the  air,  as  if  it  were  sust^ned  by  the  water,  because  they  .have  judged  it  im- 
possible to  make  an  engine  which  should  be  lighter  than  the  air,  which  is, 
'nevertheless,  necessary  to  be  done  in  order  to  produce  this  eiFect.  But  I  hope 
at  length  I  liave  fallen  on  a  way  of  making;  snch  an  engine  as  sh  .!!  not  only,  by 
its  bctnp:  lighter  than  the  air  raise  hseif  in  the  air,  bnl  toe-ether  with  itself  buoy 
•up  and  carry  into  the  air  inea,  or  any  other  wei^tii;  wiiich  1  contirm  both  by 
•certain  experiments,  and  by  geometrical  demonstration., 

I  suppose  first,  that  the  air  has  weight,  because  of  the  vapours  and  exhala* 
tions,  which  are  raised  from  and  incompass  our  terraqueous  globe  to  the  height 
of  many  miles.  And  the  prncf  of  it  may  be  made  by  evacuating,  if  not  all,  yet 
a  great  pari  of  the  air  out  of  a  jflass-vesscl,  which  having  been  first  weighed, 
and  after  the  extracting  of  the  air  weighed  again,  wiil  be  found  notably  lessened 
in  wt^ight.  Now  how  much  the  weight  of  air  is,  I  have  found  in  this  man- 
ner: I  took  a  large  glass  vessel,  the  neck  of  which  could  be  shut  and  opened 
1>y  a  stop-cock;  and  being  open  I  heated  it  at  the  fire,  so  .that  the  air  in  it  be- 
ing rarefied,  issued  out  of  it  in  great  part:  then  I  suddeuly  shut  it,  so  that  t!ie 
air  could  not  re-enter,  and  weighed  it :  which  done,  I  sunk  the  neck  mid  r 
water,  the  body  of  the  glj:^s  remaining  all  above- the  water;  and  opening  it,  tde 
water  ascciided  into  tlie  glass,  and  filled  the  greater  part  of  it.  Then  I  opened 
it  again,  and  let  out  the  water,  which  I  weighed,  and  measured  the  bulk  and 
^quantity  thereof.  Whence  I  inferred,  that  so  much  air  had  issued  out  of  the 
glass,  as  there  w»a$  water  that  had  entered  to  fill  the  part  left  by  the  air.  I 
again  weij^hcd  the  vessel,  first  u  el?  wiped  dry,  and  I  found  that  it  waghed  an 
ounce  more  whilst  it  was  ttill  of  air,  lh:\n  it  did  uhen  tlie  giciter  p;irt  of  it  w.ts 
evacuated.  So  that  that  surplus  ot  weigiit  was  a  quantity  of  air,  equal  in  buik 
to  the  water  that  had  entered  into  the  place  of  it.  Now  that  water  weighed 
6-10  ounces;  whence  I  conclude,  that  the  weight  of  the  air,  compared  with 
that  of  the  water,  is,  as  one  to  640,  that  is,  if  the  water  whidi  fills  a  vessd 
weighs  6 10  ounces,  the  nir  filling  the  snme  vessel  weighs  an  ounce.-f-  I  sop. 
pose,  secondly,  that  a  cubic  fool  of  water  weighs  80  ponnd"?,  or  o6o  ounces | 
for  I  found  that  that  water  which  weighed  (540  ounces,  was  little  less  than  4  of 

*  ThU  account  is  extracted  aod  abridged  from  ibe  6iti  diapter  of  Fr.  Laoa't  book  calbd 

Piodroma. 

t  TbU  mtrtbod  of  finding  ibe  relative  vreigbt  of  air,  io  respect  to  (hat  of  water,  U  ingenioos 

eiiou^^h  ,  tluijgl;  ill!-  i,-Npfrim'-nt  here  dosciibed  ^la^  ivoi  been  accursfe'.v  perfoniicd,  tince instead Of 
CUi  times,  ii  is  uow  weU  Juiown  Uut  water  is  830  timei  heavier  ibaa  ait. 
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s  eiiVic  foot ;  whence  it  follows,  that  if  4-  o(  a  foot  of  air  weighs  an  ounce,  a 
whole  foot  -vill  weigh  14  ounce.— I  suppose,  thirdly,  that  any  great  vessel  may 
be  aUogelhcr  evacuated  of  air,  or  at  least  of  the  greatest  part  of  the  nir,  in  the 
follo'.ving  mnnner.  Let  any  great  glass-vessel  he  taken,  that  is  round  and  has 
a  neck,  and  let  to  the  neck  be  fastened  a  brass  or  tin  tube,  the  longer  the  surer 
the  effect  will  be.  Let  there  be  near  the  said  vessel  a  sioj^cock,  so  rlosm;:;  the 
glass  that  no  air  can  enter.  F*il  the  whole  glass,  and  Uie  whole  pipe  luli  of 
water;  then  shutting  the  latter  in  the  extreme  part,  let  the  vessel  be  inverted, 
so-  that  it  stand  on  ita  upper  part,  and  let  the  extreme  part  of  the  tube  be 
immersed  in  water ;  and  whilst  it  is  immersed  in  the  water,  let  it  be  opened, 
that  the  water  may  issue  out  of  the  vessel;  which  will  all  go  out  of  it,  except 
pni  t  in  the  tuhe,  and  the  remaining  space  above  will  be  empty,  there  being  no 
way  tor  the  air  to  enter:  then  shut  the  neck  of  the  vessel  with  the  stop-cock, 
and  the  vessel  u  iil  be  enijHy. — I  suppose,  fburtlily,  it  proved  that  the  sL  perfice-i 
of  spheres  increase  in  a  duplicate  proportion  to  their  diameters,  and  then  soiidiLy 
in  a  triplicate. — I  suppose,  fifthly,  that  where  one  body  is  lighter  in  specie  than 
another,  the  lighter  ascends  in  the  other  tliat  is  heavier,  if  the  heavier  be  a 
liquid  body;  as  a  ball  of  ordinary  wood  on  water,  because  it  is  lighter  in  specie 
than  water;  so  also  a  ball  of  glass  full  of  air  will  swim  at  the  top  of  water,  be* 
cause  though  glass  be  heavier  than  water,  yet  taking  the  whole  compound  of 
the  ball,  glass  and  air  togctlier,  it  is  lighter  than  that,  which  is  only  a  body- 
of  water. 

These  things  being  supposed,  it  follows,,  that  if  we  could  make  a  vessel  of 
glass  or  other  matter,,  that  m  ghi  weigh  less  than  the  air  that  h  in  it,  and' 
should  draw  out  all  its  air,  this  vessel  would  be  lighter  in  specie  than  air  itself  ■ 
so.  that  it  would  swim  on  the  top  of  the  air,  and  ascend  on  high. — Let  the. 

capacity  of  the  vessel  be  increased  more  and  more,  and  we  shall  arrive  to  such  a 
Siz^  that  although  it  be  made  of  a  dense  and  heavy  matter,  \et  the  weight  of 
the  air  it  may  contain,  sliall  exreed  the  weiglu  ot  the  matter  that  maJkCS  up  tlie 
Surface  of  tlial  veaiel. — Ltt  us  see  llien  of  whut  determmate  .size  a  brass  vessel 
may  be  made;  and  let  us  suppose  the  thinness  of  the  brass  tu  be  such,  that  a 
plate  of  it  a  foot  broad  and  long  may  weigh  3  ounces;  whicli  is  not  difficult  to 
make.  Let  us  make  of  such  thin  plate  a  round  vessel  of  the  diameter  of  14 
leet :  then  such  a  vessel  will  weigh  less  than  the  air  in  it..  So  that  the  air  being 
exh.iu?tcd  out  of  it,  and  the  bare  ves^el  remaining  lighter  than  an  equal  bulk  of 
air,  uuist  needs  «r  itself  mount  up  mto  the  air.  For  the  surface  of  the  a:lobe 
wdl  be  t)  It)  square  feet  of  brass- plate,  eacli  of  which  we  have  supposed  10  weigh 
9  ounces,  and  the  whole  1848  ounces,  or  154  pounds.  But  the  capacity  of  the 
vessel  will  be  1437^  feet;  and  the.  weight  of  the  whole  air.  contained  in  tiiat 


400  PHILOSOPHICAL  TftAMftACTIOlfS.  ^ABTNO  l68l. 

vessel  wilt  be  2155f  ounces,  or  179  pounds  and  7^  ounces:  so  that  by  drawing 
out  that  air,  the  vessel  is  25  pounds  and  74-  ounces  lighter  than  air ;  so  that 
that  air  being  evacuated,  the  vessel  wil!  not  only  ascend  into  the  air,  but  also 
currv  with  it  on  high  a  weight  of  '15  pounds  and  7  5  ounces.  And  tluts  by  in- 
creasing the  bulk,  of  the  vessel,  witliuul  increasing  the  thickness  ot  the  brass 
places,  he  supposes  a  kuid  of  ship  or  other  vessel  may  be  tiiade  to  rise  up  in  the 
air,  and  carry  men  up  with  it.* 

Occulta  lion  of  Jupiter  hy  the  Mooiti  June  5,  J  679,  J^ewStyie,  in  the  Morning, 
Observed  at  Dantzic,  by  M.  Hevelius,  Transtated  /torn  the  Latin*  Philos. 
Collect.        1,  p.  29. 

Although  I  have  watdied  and  observed  the  heavens  for  50  years  past,  yet  I 

have  only  once  in  all  that  time  seen  Jupiter  covered  by  the  moon,  which  was  in 
■the  year  1(34(),  Dec.  24,  New  Style,  in  the  evening,  when  tlie  sun  was  undLr 
the  horiaon.  So  that  I  very  much  congratulate  m)selt  that  1  could  make  this 
observation,  not  only  with  a  very  clear  sky,  but  also  according  to  my  wish,  in 
the  presence  of  my  very  welcome  guest,  the  learned  and  celebrated  Mr. 
Edmuiid  Halley.'f 

Jupiter  entered  behind  the  moon  at  mount  Audus ;  and,  as  far  as  could  be 
expected  from  it";  exit,  it  passed  through  the  Loca  PahHn-i  of  the  i-^Iand  Car- 
cinna,  over  mount  Actua,  through  the  island  Besbica,  through  Byzanticum, 
the  i^bnd  ApoUonia,  and  tlie  up()er  part  of  Pakis  Maeotis;  so  tliat  he  went  a 
little  above  the  moon's  centre;  the  moon  having  then  some  south  latitude* 
Then,  which  is  very  uncommon,  we  measured,  I  think,  very  accurately,  the  ap-> 
parent  diameter  of  Jupiter  in  this  observation.  I  remember  that  formerly  I  have 
several  times  measured  that  diameter  by  means  of  the  lunar  spots,  and  found 

*  Fatber  LtM  mxt  proceeds  to  explain  and  direct  the  lueih'xii  of  making  the  machine^  of  ex- 
hanstiiig  it,  and  obviatiog  some  difficaltiea  which  he  ooooeives  may  occur  in  that  proces*,  and  in  the 

managing  of  it,  hen  floating  in  the  air,  by  endeavouring  to  give  it  any  p.irticalai  direction  ;  also  to 
caute  it  to  rise  higher,  he  duecu  to  throw  out  ballast  or  weights,  and  in  order  to  deitcend  lower  wbeo 
needfal,  open  a  stop-oock,  to  let  oat  more  air.  Sec  modi  !n  the  manner  ac  pracfiied  bjr  thr  aeronaoti ' 

of  the  present  Jay.  And  .although  the  business  could  not  be  acoomplnbed in  hia  wajTOf  managing  it, 
nor  the  &ide$  of  so  large  ar.d  ihin  a  vessel  be  tuctained  iiom  cnuhing  bjr  the  pre«sure  of  the  atmos* 
phere.  tot  want  of  the  knowledge  of  another  kind  of  air,  as  elastic  as  the  aimotpheie,  and  yet  many 
times  Ugbter,  to  fill  the  globe  with,  thereby  lendering  It  at  once  both  light  and  stiong ;  yet  the 
paper  is  very  ingenious  and  COriotU,  and  probabfy  may  have  flirnisbed  hints  to  the  inore  modem  phi- 
lobophers  to  bring  to  peiftctioa,  in  our  time,  what  Father  Una  and  others  had  only  sunolsed  and 
coDCehred  as  possible. 

\  Who  had  been  sent  to  Iilm  to  settle  a  dispute  with        Hook,  fwii^fffplug  the  difltWfW1»  io 
observing,  between  plain  aod  takicopic  sighii. 
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that  it  came  to  about  55"  ;  but  now  the  same  diameter  came  out  much  Ie»:  for, 
the  whole  duration  of  this  occultation  being  known,  viz.  58"  10*,  and  at  the 
same  time  the  diameter  of  the  moon  being  32'  40*;  it  presently  becomes  known, 
from  that  moment  of  time  when  the  first  limb  of  Jupiter  touched  that  of  the 
moon,  and  when  again  his  body  wns  ju?t  nil  hid,  winch  took,  place  in  the  space 

of  55',  that  the  diameter  of  Jupiter  comes  out  30"  55"'. 

The  principal  observations  were  the  following,  the  times  of  the  pendulunv 
dock  being  corrected  by  observed  altitudes: — ^Thc  moon  rose  at  J*  54"  25* ; 
the  sun  rose  at  3^  28"  25*;  Jupiter  touched  the  eastern  limb  of  the  moon  at  4*> 
J8"  5*;  the  planet  was  wholly  covered  at  4**  19"  <y**  a  considerable  port  of  Ju- 
piter was  emerged  at  S**  16*  25';  and  the  whole  of  the  planet  was  emerged  at 

17'  10*. 

The  Observation  of  the  Eclipse  of  Jupiter  mi  his  Satellites     the  Moon,  the  5lh 
of  June  1679,  N,  S,   By  ilf.  Cassini,   PhUos*  Collect.        1,  p.  33. 

Having  found  by  calculation,  that  the  nioon  ought  to  eclipse  the  planet  Ju- 
piter the  5th  of  June  this  year  1679$  I  was  ready  mth  a  20-foot  telescope  to 
observe  after  the  lising  of  the  moon,  with  which  I  discovered  3  satellites:  the 

J  St  was  distant  westward  of  the  Hmb  of  Jupiter,  a  little  less  than  a  diameter; 
the  2d  was  distant  on  tlie  east  side  a  little  more  than  a  diameter;  the  3d  was 
more  eastward  than  the  2d,  by  somewhat  less  than  a  diameter  of  Jupiter  j  and 
the  4th  being  less  than  the  other,  which  according  to  calculation,  should  have 
been  near  its  greatest  digression  eastward,  appeared  not  by  reason  of  the  ore* 
pusculum. 

At  S**  O""  ir,  the  first  satellite  was  hid  by  the  east  limb  of  the  moon.  At 
3»)  2"  O:^'  tl;e  east  side  of  the  moon  touched  the  west  side  of  Jupiter:  then  I 
took  tlic  height  of  Jupiter,  which  was  8°  \',  at  S*"  2"  51*.  At  3"  2"  67'  Jupiter 
was  entirely  bid  by  the  moon.  He  entered  at  equal  distance  from  the  two  spots 
Grimaldi  and  Aristarchus;  the  last  of  which  was  in  the  section  of  tbe  moon, 
which  distinguished  tlie  light  from  the  dark  part.  Aid"  5'"  1*,  the  2d  satellite 
\va5  hid  by  the  east  side  of  the  moon.    At  3^  5*"  48'  the  3d  satellite  was  hid,  &c. 

Then  followed  a  multitude  of  small  clouds  of  the  colour  of  shining  fire, 
which  were  formed  near  the  horizon.  Wlnlsl  we  were  looking  at  these,  without 
losing  sight  of  the  moon,  we  perceived  by  the  eye  thai  Jupiter  was  parted  tirom 
the  obscure  side  of  the  moon  at  3**  56". 

M.  De  la  Hire,  who  observed  near  the  gate  of  Montmartre,  2  minutes  after 
the  parting,  took  the  height  of  Jupiter,  and  found  it  \f  17'.  We  afterward* 
made  di\  ers  observations  for  determining  the  parallax  and  tbe  diameter  of  tho 
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moon,  and  for  adjusting  thetinae,  having  observed  Jupiter  till  3"  in  the  monj, 
at  the  heiglit  ol  30  '^  as  well  with  a  telescope  of  20  feet  as  with  one  of  $,  which 
is  reinnrkable»  because  Jupiter  is  wont  to  disappear  in  the  crepscule  some  minutes 
after  sun-rising. 

Twelve  Problems  in  cvmpormd  Intercut  avd  Annuiiiu,  remived  by  Adam  Martm» 

ttak.    Philos.  Collect.    N°l,  p.  34. 

Twelve  problems  in  compound  interest  and  annuities,  expressed  in  symbols, 
to  be  resolved  bj  logarithms^  and  distingdshed  into  three  ranks,  whose  symbols 
are  thus  to  be  understood^ 


(Prindpal  ^ 

Rate,  via.  J  1.  with  its  rate  \  Common  to  all  the  3  ranks. 

Time  3 

gji  Amount  or  aggreg^ate 
'*  I  Sum  of  principal  and  ; 
I  Dlliereace  of  principal  and 


t«  I  Sum  of  principal  and  arreamges  [proper  to  J  2  jRank. 

worth) 


Their  capitals  stand  for  the  logarithms  of  the  number  signified  by  the  small 

letters. 

D  signifies  data,  or  given;  quaesitum,  Prob.  problem.  Res.  resolution^ 
The  £r8t  rank  touching  compound  interest  for  a  single  sum  of  money^ 

1  prob.  D.  j&,  r,  <.  Q.  G?     lies.   R'xP  =  A. 

3  prob.  D.  a,  r,  /.  Q.p}  Bes.  A  — R'sP. 
8  prob.  D.  p,  o,  L  Q,  r?     Res.    a~p  =  R^ 

t 

4  prob,  D.  p,  a,  r.  Q.  u     Kes.         p  t. 

The  second  RaTih,  concerning  Annuities  in  Arrear  at  Compound  Interest,  grounded 

.    upon  time  two  Axioms. 

1.  The  annuity  and  rate  of  interest  being  given,  the  principal  correspondent, 
to  the  annuity  is  in  effect  given  also,  being  easjiy  found  out  by  tiie  Kuie  of 
Three,  thus;  , 

As  the  Interest  of  any  principal,  ex.  gr.  of  10,  100*  See.  is  to  that  prin- 
cipal:: so  the  annuity  or  pension,  to  its  principal 

2  The  sum  of  the  principal  and  the  arrearage  of  all  the  payments  being  found,, 
the  arrearages  alone  may  be  obtained^  by  subtracting  the  principal  from  thai 

SUffl»  § 


VBILOSOPUICAI.  TJURSACTIOirS. 


4S3 


The  Problems  are  these  that  folhw, 

1  prob.  D.  p,  r,  t.  Q.  s>     Res.    R'x  p  =  S. 

2  prob.  D.  s,  r,  t.  <^.pi      Res.   S  —  R'=  P. 

3  prob.  D.  />,  *,  <.  Q.  r?     Res.    S~p  ^  R. 

t 

4  prob.  D.     *,  r.  Q,  <?     Res.    S  -p  =s  t 

R 

»  Ttie  third  rank,  concerning  annuities  anticipated,  or  boughtibr  a  sum  in  hand, 
or  equivalent  thereto,  at  oompound  interest  discounted,  founded  on  the  ibrmer 
of  the  two  axioms  above  mentioned,  and  this  that  follows: 

If  the  difference  and  worth  be  onoe  found,  the  worth  is  eauly  obtained,  by 
subtracting  that  diflerence  out  of  the  principal,  which  is  evergreater>  being  the 
worth  of  the  annuity  at  that  rate  for  ever. 

1  prob.  D.  p,  r,  t.  Q.  d}  Res.  P  -  R'  =  D. 
Q,  prob.  D.  J,  r,  t.  Q.p>      ResrD  X  Rt=  p. 

5  prob.  D.  p,  d,  t.  Q.  r?     Res.  P-P  bR. 

4  prob.  D.  p,  d,  r.  Q.  ti 

An  Accowu  of  Books.   PMhs,  Collect.  K*  1*  p.  38* 

Marcelli  Malpighii  Phil,  et  Med.  Bononiensis,  h  Societate  Regia  Anatome 
Flantarum,  Pare  Altera.  Lon. 
This  ingenious  author  having,  in  the  first  part  of  his  anatomy  of  plants,  given 

us  the  description  of  the  several  parts  a  plant  consists  of,  together  with  their 
uses,  and  the  method  and  order  of  vegetative  moUon;  in  this  second  part,  he 
explains  the  causes  and  descriptions  of  tiie  usual  accessaries  and  accidents  of 
vegetables:  as,  the  method  of  growing,  from  tl.e  first  motion  of  the  seed,  and 
what  change  it  daily  undergoes,  he.  Next  he  shows,  that  galls,  or  preternatural 
tumors  of  plants,  are  receptacles  or  nurseries  of  the  eggs  of  insects.  Then  he 
treats  of  the  excrescences  and  other  morbid  tumors  from  some  fault  of  the  plant 
itself.  Then  of  the  hairs  or  thorns  which  plants  are  armed  with.  And  in  like 
manner  of  the  tendrils,  or  the  hands  wherewith  weak  plants  lay  hold  upon  some 
firmer  support;  and  with  no  less  exactness  of  the  plants  that  grow  upon  otherSi 
Of  roots,  and  in  what  manner  buds  are  shot  out;  and  herein  of  bulbous  plants 
that  are  but  annual,  and  yet  renew  and  propagate  from  themselves  without  tlie 
mediation  of  seeds.  And  all  these  things  are  so  illustrated  by  tig u res  well  graven 
after  the  authors  own  exact  delineations,  that  there  is  haidly  any  room  left  for 
addition.  3  0  2 
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Memoires  pour  servir  aTHMtnire  <te«  Plantes  dresses  par  M.Dcxiartj* 
r  Academie  des  Sciences,  Docteur  en  Medicine  de  la  Faculty  de  Paris.  Od  Edition 
i  Par.  1679.   Pbilos.  Collect.   N*  J,  p.  39, 

This  book  contains  designs  of  the  Royal  Academy  of  France  for  perfect* 
in^  the  knowledge  of  vpgptables,  and  that  design  likewise  in  some  manner 
pursued.  Il  consists  of  tivc  chapters}  in  the  tirst  of  which  they  tell  us,  how 
tiiey  intend  to  describe  plants. 

In  the  2d  chap,  we  learn^  that  the  figures  will  be  as  large  as  one  leaf  of  the 
noble  French  paper  will  admit.  If  the  plant  be  too  large,  it  will  be  represented 
in  pieces,  all,  or  some  at  least,  of  the  natural  size,  with  their  seeds,  flowers, 
&c.  and  some  parts  and  ?mnl!  plants  as  they  appear  in  the  microscope,  The  3d 
chap,  promises  a  trial  of  aevera!  means  to  ascerLain  tlie  nature  of  soils,  the  causes 
of  their  particular  tiispOdilion  to  certain  plants,  &c.  &c.  The  4th  chap,  treats 
of  the  virtues  of  plants,  and  in  particular  of  their  analysis,  or  the  products  ob- 
tained  from  them  by  subjecting  them  to  the  action  of  iire;  showing  that  J>y  this 
method  they  yield  the  following  results:  l.  Add  spirits.  2.  Essential  oils, 
3.  Sulphureous  spirit.  4.  Simple  waters.   5.  Waters  with  an  acidity  mixed,. 

*  Denis  Dodart  was  bora  at  in  idSl.  AAer  going  through  the  usual  preHmina^  studies  ia 
that  vr.iYersity,  he  determined  to  embrace  the  medkal  proAssion,  to  which  he  accofdingly  appliecl 
with  ejUtwniiiuuy  assiduity  j  atjd  at  Jeuglh  became  physician  to  the  King,  as  well  as  to  th?  Dowager 
Princess  of  Conti,  and  the  young  Prince  of  Conti.  Although  the  history  of  plants  occupied  a  large 
portion  of  his  time^  he  neverlbeleia  engaged  in  a  laborious  set  of  esperioients  (conducted  after  the 
laanner  and  example  of  Sanctorius)  on  inseavible  perspiration and  moreover  made  m.my  prnctical 
observations  on  ▼enesection,  on  diet.  Sec. ;  on  all  which  subjects  some  maouscripts  were  foundalier 
his  death,  wliich,  however,  have  never  y^  i  been  published.  It  should  also  be  mentioned,  that  he 
cncethought  of  writing  histories  of  rv  dlcini-  in  ]  m  isic  ,  in  thelastof  whicli  he  -ivas  wl-II  iWWoil  both 
tlieorelically  and  practically.  He  died  la  1 707 .  aged  73 ;  leaving  «  son  whom  he  had  brought  up  in- 
bisowo  profiasion }  and  who^  like  the  &ther,  had  the  honour  of  bang  appointed  physician  to  the  King. 

In  private  >if?M.  Dodart  c-s^cptncd  for  his  mild  hut  dignified  demeanoiii  ,  for  big  unreserved  and 
instructive  conversation,  for  his  benevolent  and  cbatiuble  ili«positioa,  for  the  purity  of  his  moral 
pinciples,  and  for  his  sincere  beUef  in  the  christian  rdigion. 

Notwithstanding  his  eng-gcments  at  Court,  and  among  the  higher  orders  of  society,  be  never 
neglected  the  poor.  He  was  at  the  same  time  ihe  physician  and  companion  of  d»  great,  mA  tli<^ 
finendandcomforlerof  the  needy.  It  was  his  felicity  (as  Fontenelie  baa  ramacked)  to  receive  the 
stroke  of  death  while  he  wa5  occup;c<'.  in  t>erforming  charitable  actions,  being  seised  with  a  few 
<whicb  terminaled  filially  in  a  few  days),  in  cooaequeace  of  thefaligtic  he  <int!-rwcnt  ,1:1  J  a  cold  lie 
caught  in  tisiting  and  prescribing  for  the  indigent  trick.  It  is  by  such  men  that  the  great  purposes  of 
the  tnedkal  prok  ss  on  are  fulfilled,  aod  that  its  dignity  and  utility  ate  rendered  conspicuous.  Such 
characeers,  whether  they  beloogCo  our  own  country  or  tofiweigu  nations,  can  never  be  coniemplaled 
without  pleaMR:,  nor  neotiaoed  wiihvut  praise. 
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Irhich  though  not  tastable,  is  yet  found  and  distinguished  by  other  means. 
6.  Waters  with  sulphur  in  like  manner  insensible,  and  to  be  found  by  other 
sorutinies.  7>  Acid  spirits.  8.  Mixed  spirits  of  acid  and  sulphur.  9.  Urinous 
spirits.    10.  Add  urinous  Spirits.    11.  Volatile  salts.    12.  Black  bunit  oils. 

13.    Salts  fixcf!,  saline  or  nxlviate.     14.  Earth.* 

These  are  suppoficd  altcralioiis  by  fire,  rallier  tiian  separations.  But  for  dis- 
tinguisbiRg,  several  ways  have  been  thought  of,  as,  the  manner  of  process  as- 
certaining the  degrees  of  heat  by  a  thermometer^  &c.  That  culinary  lieat^  and 
the  heat  of  the  stomach  may  make  the  same  alterations  and  separations. 

For  rectifying  these  substances,  little  is  used.  The  particulars  of  the  process 
are  remarked  and  registered,  as  the  time,  degrees  of  fire,  sensible  qualities  of 
the  parts,  Sec.  And  these  according-  to  their  proportianablc  quantities  and  de- 
grees, and  that  with  great  care,  exactness,  and  judgment,  coilected  from  dif- 
ferent ways  of  examinations:  taking  an  account  of  their  weight,  gravity,  (of 
which  many  instances  are  given).  Insensible  qualities,  found  by  divers  mixtures; 
as  of  acids,  sulphurs,  &c.  with  turnsole.  Volatile  spirits,  &c.  make  solution  of 
iublimate  while.  Sea-salt  whitens  solution  of  sacharum  saturni.  Mixed  spirits 
redden  solution  of  vitriol.  Sec. 

Next  the  trying  of  these  extracts  in  vacuo  is  propounded  to  find  their  air.  And 
'several  observations  of  the  differences  of  volatile  and  fixed  salts  related.  Also 
ways  are  shown  how  to  find  the  degrees  of  composition  of  these  extracts: 
particular  ways  for  particular  plants.  Lastly,  the  way  of  analysing  juices  is 
mentioned;  and  the  advantages  of  thisprocess* 

In  the  fifth  and  last  chapter  is  stated  the  method  whidi  the  Royal  Academy 
intend  to  take  for  completing  and  puUishing  the  History  of  Plants. 

Observ.itioni  intorno  alle  Tfirpedini fette  da  Stephano  Lorenzini  Fiorentino.  In 
Firenze,  1O78.    Philos.  Collect.    N*  1,  p.  43. 

In  the  present  treatise,  the  author  gives  a  descriptiua  of  the  torpedo.  No- 
ticing, 1.  That  this  fish  is  of  the  flat  cartilaginous  kiudi-l^  that  there  are  iwo 

*  Great  expectation*  were- cnce  cntertsined  by  the  Frc-nctx  acadctcicisns,  a?  fo  the  pijisibility  of 
asceitaioing  the  vitloes  ot  plants  l>y  this  mode  ot  decompo&ttian;  aodan  e&lcmive  set  of  expefimcat^ 
was  accordingly  itutituied.  Bat  after  much  Ume  and  Axpence,  it  waa  found  tltat  this  object  wac  not 
tbna auaioable.  In  i'.a  t,  vegetables  which  produce  (he  most  opposite  &Sect%  upoo ibe  buman  body, 
yield,  wbeo  lobjected  to  destructive  analjrtia  bffire,  similar .  results..  These  expcfiments  however 
were  by  do  means  useless  in  a  cfaemical  poiot  of  view. 

t  It  belongs  to  Ibe  linnMS  genus  Raja*  and  much  light  baa  wltbin  these  few  Teors  been  thrown 
npoti  tlte  slmctoie  aod  u»6  of  Nine  of  its  p«rts,  by  tbe  late  Mr.  Joba  Hunter.  See  PhU.  latou 
toi.  63, 
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kiiid3,  a  greater  and  a  less;  some  of  the  one  weighing  25  lbs.  and  of  the  other 
6  ozs.  '2.  That  m  the  skin  Uiere  are  several  pores,  which  are  the  ends  of  so 
many  pipes  or  ducts  that  bring  slime  to  make  the  skin  slippery,  and  which  are 
accompanied  with  so  many  others  wincVi  go  from  the  akin  to  the  spina  dorsi,  the 
rise  of  the  former  being  in  the  glands,  boluecn  the  eyes  and  the  e<^ge  of  the 
fish,  which  swim  in  a  licjuor  in  a  cavify  made  by  appendices  of  the  craniuiri, 
which  gLntio  separate  tliis  slime  fmm  the  blood.  And  the  latter  or  smaller 
pipts  carry  back  tiic  snjjerfiuons.  3.  That  the  brain  touches  the  pia  mater  in 
the  base  only,  being  separated  elsewhere  by  water  in  which  the  brain  swims. 
4.  That  the  heart  has  but  one  auricle,  and  that  it  will  move  8,  Q,  or  10 
hours  after  it  is  separated  from  the  body.  5.  It  has  an  ovarium  near  the 
liver,  and  a  double  oviduct  and  wonib  (for  it  is  viviparous)  wherein  the  egga 
swim,  till  from  a  cicattiLula  a  perfect  foetus  h  formed.  The  conception, 
during  its  lormation,  having  no  communication  wiLli  the  dam,  by  vessel,  mem^ 
brane,  or  otherwise.  And  here  he  describees  the  genitalb  oi  oiUer  creatures, 
and  amongst  them  of  a  lobster  and  crab,  wherein  he  says  Dr.  Willis  has  mis- 
taken penultim  for  oltim.  6,  That  the  chief  wonder  of  this  animal,  and  that 
which  g}V€S  it  its  name,  is  the  benumbing  faculty  which  is  seated  in  the  two  se- 
micircular or  falcated  muscles  on  each  side  of  the  thorax,  which  consists  of  fi* 
bres,  irregular,  but  as  large  as  a  froose-quill,  and  made  u[)  of  bladders  filled  with 
a  kind  of  water:  one  end  ot  the.^-e  fibres  being  llxed  to  the  skm  ol  the  beiiy, 
and  the  other  end  to  tiiat  of  tlie  back,  on  which  may  be  plainly  seen  the  ves-* 
tigia  of  the  hbr^  ends.  Now  when  the  fish  contracts  those  fibres,  there  issue 
out  corpuscles  fitted  to  the  pores  of  a  man's  skin,  so  as  to  enter  upon  immediate 
contact,  but  not  otherwise,  and  disturb  the  posture  of  the  parts,  and  to  cause 
pain,  as  when  one's  elbow  is  hit  or  knocked;  and  this  comes  most  by  the  fingers 
ends,  because  there  are  ends  of  tendons.  And  this  pain  is  more  or  less,  as  the 
contraction  of  the  fibres  have  immitted  more  or  less.  7.  ihe  fish  takes  in 
water  thn  uigli  several  holes  near  the  stomach,  and  puts  it  out  at  the  other  end, 
forcu)^  it  ui  tlie  passage  to  scour  lac  bronchia  or  lungs,  which  in  creatures  that 
have  a  thick  fuligo  to  be  separated  (as  this)  are  convex,  in  others  are  concave.' 
8.  He  seems  to  deny  a  tongue  to  this  as  well  as  to  most  other  fishes,  that  whidi 
is  called  so  being  devoid  of  the  papillary  instrument  of  taste,  which  is  the  pri« 
mary  use  of  a  tongue,  p.  He  observes  that  the  stomach,  guts,  &c.  are  short, 
large,  and  turn  very  little,  and  consist  but  of  one  sort  of  fibres,  nameiy  circu- 
lar, whereas  others  liavc  a  pair  eii'  cross  winding  screws.  The  weak,  peristaltic 
moliou  being  made  amends  for  by  a  copious  dissolvent,  which  oozes  out  of 
small  teats  on  the  inside  of  the  stomach,  and  soon  reduces  fishes,  which  this 
animal  swallows  alive  of  all  sorts,  to  a  liquor  fit  enough  for  the  iacteals. 
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wfit  Account  of  Okey-holt,  and  several  other  Subterraneous  Grottos  and  Caverns 
in  Mendip-hi/is,  Somersetshire,  By  Mr.  John  Beaumont,  Jan.  Philos, 
Collect.   JTa,  p.  1. 

On  the  south  side  of  Mendip-hills,  within  a  mile  of  Wells^  is  a  famous 
grotto,  known  by  the  name  of  Okcy-hole,  much  resorted  to  by  travellers.  The 

ontrnnre  of  it  is  in  tlie  declivity  of  those  h  lls,  which  is  there  environed -with 
rocks,  having  nenr  it  a  precipitocs  descent  about  10  or  12  fathoms  deep,  at  the 
bottom  of  which  the»e  always  issues  from  the  rock  a  considerable  cuncnt  of 
water.  The  naked  rocks  above  the  entrance  show  themseh  es  for  about  20  fa* 
thorns  in  height*  though  the  whole  ascent  of  the  hill  above  it  is  about  a  mile, 
and  is  very  steep. 

At  first  entering  this  vault,  you  go  upon  a  level;  but  advancing  farther  into 
it,  ya\3  find  the  way  rocky  and  uneven,  sometimes  ascending  and  sometimes 
descending.  The  roof  in  the  highest  part  is  about  9  fathoms  from  the  floor, 
and  in  some  places  it  is  so  low  that  a  man  must  stoop  to  pass  thron  :h.  Its 
width  is  also  various,  in  some  parts  it  is  about  5  or  6  fathoms,  in  oiiters  not 
above  1  or  2;  it  extends  itself  in  length  about  200  yards. 

At  the  farther  part  of  this  cavern  there  rises  a  good  stream  of  water,  large 
enough  to  drive  a  mill,  which  passes  all  along  one  side  of  the  cavern,  and  at 
length  slides  down  about  6  or  8  fathoms  between  the  rocks,  and  then  pressing 
through  tiie  clefts  of  them,  discharges  itself  into  a  valley.  This  river  within 
the  cavern  is  well  stored  with  eels,,  and  has  some  trouts  in  it,  which  must  of 
necessity  have  been  eng^endered  there,  and  not  come  from  without,  there  being 
so  great  a  fall  near  the  entrance.  In  »  dry  summer  I  have  seen  a  number  of 
frogs  all  along  the  cavern,  to  the  farthest  part  of  it,  and  other  little  animals  in 
some  small  cisterns  of  water  there.  Before  arriving  at  the  middle  of  this  vault, 
you  find  a  bed  of  very  Hne  sand,  which  is  much  used  by  artists  to  cast  metaU 
in.  On  the  roof,  at  certain  places,  hang  multitudes  of  bats,  as  usual  in  all  qg, 
venis  whose  entrance  is  upon  a  level,  or  somewhat  ascending  or  descending. 

The  next  cavern  of  note  lies  about  5  miles  from  this,  ou  the  southwest  part 
of  Mendip-hills,  near  a  place  called  Chedder,  famous  for  cheese;  from  this 
place  you  may  pass  up  a  narrow  valley  about  a  mile  in  length,  being  l>ounded 
with  precipitous  rocks  on  the  east  and  west,  some  of  a  very  considerable  height. 
To  enter  into  this  cavern,  before  you  reach  halfway  this  valley,  you  must  as- 
cend about  15  fithoms  on  those  rocks  which  bound  it  to  the  east.  This  ca- 
vern is  not  of  so  large  extent  as  the  former,  neitb.pr  lias  it  any  thing  peculiar  io. 

i4»  These  two  caverni»  iiave  no  con>muiucaLioii  with  uiq  tnuias,. 
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It  Is  crrnor.iUy  obsei  vcd,  ihat  wherever  mines  of  lead-ore  are,  there  caverns 
of  various  kinds  and  situations  are  found.  The  most  considerable  in  Mendip- 
hills  is  a  cavern  in  a  hill  called  Lamb.  First  a  perpendicular  shart  descends 
about  10  fathoms,  then  you  come  into  a  leading  vault,  which  extends  itself  ia 
length  about  40  fathoms;  it  runs  not  on  a  level,  but  descending,  so  that  when 
)ou  come  to  the  end  of  it  you  are  23  fathoms  deep  by  a  perpendicular  line: 
the  floor  of  it  is  full  of  loose  rocks  t  its  roof  is  firmly  vaulted  with  lime-stone 
rocks,  having  flowf^rs  nf  all  cc)!inii-.s  Ijanyiiig  fVuiii  them,  whicli  present  a  most 
beauiiTul  object  to  ilie  e^ve,  being  alway  s  kept  moist  by  tiie  distiliing  waters.  In 
some  parts  tlie  roof  is  about  5  fathoms  in  height,  in  others  so  low  that  a  man 
has  much  ado  to  pass  by  creeping;  the  width  is  mostly  about  3  fathoms.  This 
cavern  crosses  many  veins  of  ore.  About  its  middle,  on  the  oiist  side,  lies  a 
narrow  passage  into  another  cnvcrn,  which  runs  between  40  nnd  50  fathoms  in 
length.    At  the  end  of  the  first  cavern  there  opens  another  large  one. 

I  have  been  in  many  other  cawi  ns  upon  Mcndip-hiils.  The  frequency  of 
caverns  on  those  hills  may  be  eai^ily  guessed  at,  by  the  frequency  of  swallow- 
pits,  which  occur  there  in  all  parU,  and  are  made  by  the  falling  in  of  the  roofs 
of  caverns;  some  of  these  pits  being  of  a  large  extjent,  and  very  deep;  and 
sometimes  our  miner?,  sinking  in  the  bottom  of '  these  swallows,  have  found 
oaLs  15  fathoms  d^p  in  the  eartli. 

On  the  rariation  of  the  Needk;  and  of  the  Phosphorus  of  Dr,  KunkeL  Btf 
J,  Chr.  Sturmitts.    Philos.  Collect.    N*  2,  p. «. 

After  many  trials  repeated  several  days  one  after  another,  and  with  various 
ways  of  examination,  still  in  every  one  of  them  with  the  same  8U(xess,  he  cer- 
tainly found  that  the  north  end  of  the  magnetic  needle,  which  the  former  ago 
always  reported  to  us  to  vary  from  the  north,  and  to  direct  or  point  more  to- 
wards the  east  by  several  degrees,  did  now  decline  towards  the  west  near  5  de- 
grees. On  tht'  renewing  of  the  Society  of  the  Curiosi  in  Germrmy  the  third 
time,  I  had  occasion  the  last  su tanner  to  make  many  rxpenments  witii  the 
pneumatic  engine:  among  tlie  rest,  having  pre^mred  a  large  receiver  of  copper 
of  1  feet  diameter,  made  by  joining  two  hemispheres  together,  so  as  that  they 
could  at  pleasure  be  separated  again;  I  made  one  trial  not  unpleasant:  I  sealed 
lip  a  round  glass  hermetically,  and  covered  it  with  a  double  bladder  very  care-> 
fully,  and  including  il  in  the  spherical  receiver,  I  f-)und  that  after  about  200 
exhaustions  had  been  made,  it  broke  all  ui  pieces  in  tlie  receiver  with  a  very 
great  noise,  by  the  elasticity  of  the  air  inclosed  ia  the  glass  globe. 
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Concerning;  the  noctiluca  or  phusphorus  of  Dr.  Kunckel,*  I  suppose  may 
before  this  have  received  some  account,  but  whether  you  have  heard  of  his  pills 
which  he  calls  miraculous,  I  much  doubt:  I  thought  therefore  it  might  not  be 

unacceptable  tn  yon  to  receive  this  followincf  account  of  them.  This  chemist, 
Dr  Kmickt^l,  prepares  out  of  the  same  con(Jcnsc<.!  light,,  which  by  his  skill  he 
knows  how  to  extract  out  of  any  kind  of  terrestrial  boily  whatever,  as  if  it  were 
there  naturally  placed,  certain  pills  about  the  size  of  peas,  to  which  he  ascribes 
very  strange  comforting  and  medicinal  virtues ;  these  being  moistened  a  little, 
and  in  the  dark  scraped  with  one's  nail,  or  a  knife,  or  the  like,  do  yield  a  very 
considerable  light,  witii  a  smoke  also;  but  they  afford  a  light  yet  much  more 
pleasant  and  strange,  if  about  3  or  JO  of  them  be  put  into  a  glass  of  water,  and 
therewith  shook  in  the  dark;  for  thereby  all  the  water  and  the  cnvity  of  the 
glass  will  seem  perfectly  filled  with  light,  flashing  by  turns  very  brijkly.  Dr. 
K-unckei  has  also  reduced  the  same  lucid  matter  into  the  form  of  larger  stones, 

*  John  Kttncl^cl,  one  of  the  most  celebrated  cbemistc  of  the  17th  centuiy,  was  a         of  Hoi. 

stein,  and  was  born  in  1630.  After  bcin;^  instructed  in  pliri-mscv,  'le  lurned  bis  attention  to  metal- 
lurgy, glass-a)aktug,  and  otlier  brandies  of  leclinical  cbcmistrj.  Having  seen  a  specimen  ot  pbos* 
pbonis  that  bad  been  made  hf  a  Germao  cbeidist  named  Brandt,  be  determined  to  prepern  some 

hinis-elf,  ihough  Btatnit  ke)it  I'.ie  process  a  secret.  It  wns  known,  however,  that  the  last  tneotioned 
cLeoaut  iiad  long  been  biuied  in  making  expetiments  on  ucme  ^  accordiogl/  Kuockel  coajectiired  that 
it  was  from  this  excretoiy  fluid  that  the  pbospbonis  was  extracted.  Tbongb  be  repeatedly  failed,  be 
flUl  penevered,  and  after  4  yean  Inbour  he  succeeded  in  accomplishiQg  bis  object  In  bis  sitoatioa 
as  director  of  the  gJass  works  near  Potsdam,  he  had  excellent  opportunities  of  trying  experiments  oQ 
the  coloration  of  gUs$,  and  accordingly  brought  the  melbod  of  making  rub/-gUks^  to  great  pertectioo. 
Me  mannfactared  large  quantities  of  it,  which  be  sold  (as  Lewis  mentions  in  his  Commcrdum 
Ph'l-'^sop!uco-tcchn'(.nm)  for  nbont  10  ihillings  an  ounce.  A  chalice  of  t!'!,  ruliy-coloun-tl  '^tass 
vhich  he  Diade  for  the  Elector  of  Cologne,  weighed  i)<^l  less  Iban  24]bs,  was  a  full  inch  thick,  and 
of  an  aoifbrm  fine  colour  ibrooghout  The  principal  tinging  material  which  be  employed  for  this 
.purpose  appears  to  have  been  Cassios's  predpiiate  of  gold.  He  hints,  however,  thai  he  used  other 
;«Mit;on$ ;  that  roach  depends  ou  the  degree  and  oontioaance  of  the  fire ;  that  a  smoky  flame  of^en 
MjTvcd  to  heighten  the  colour  ;  and  (hat  the  process  after  alt  frequentl;-  faikd.  Kuockel  &  praaical 
knowledge  in  (bis  and  other  clu  mical  arts  led  him  to  be  employed  at  different  times  in  the  seririce  of 
tlie  Elcrfor';  of  Saxcny  rind  Erniulenburg,  and  of  the  Kir;^  of  Sweden  -,  by  wbicli  sovfT.'igii  he  was 
ennobled,  with  the  title  Von  Lowrrosteio.  Tlje  exact  time  of  his  death  is  not  recorded  ;  but  he  was 
known  to  be  living  when  he  was  between  60  and  70  yean  of  age.  His  observations  on  phosphoros ; 
on  the  art  of  making  g!nssj  ' n  ;u  " !  and  ithious  sal";,  &c.  besides  bis  work  entitled  Lsboratorium 
Chemicum,  were  written  in  German  ^  but  liave  been  (imslated  into  Latin  and  other  languages. 

Among  foreigners,  Knackel  is  entitled  to  the  diicovery  (equally  with  Brandt)  of  preparing  phos- 
phorus from  urine;  but  from  the  fsj^rs  deposited  by  IVIr.  Boyle  with  the  Secretaries  of  the  Royal 
Society  and  op»"iH*d  aft?:  his  doiih,  it  would  appear  that  this  iidrfdigablc  experimenter,  our  coiin. 
tryioau,  liad  found  out  the  meiliod  ot  obtataiug  tiiis  cuiioiu  product  some  time  belore.  This  cir- 
cumstance we  shall  barely  mention  here,  postponing  the  further  contideration  of  it  until  we  come  to 
that.part  of  the  Transactions  containing  Mr.  Boyle's  communication  on  this  subject. 
VOL.  II.  3  K 


4p0  PHtLOSOraiCAL  TRANSACTIONS^  [aNNO  iSsi, 

which  being  warmed  by  the  haiul,  but  cspecuU;  if  they  be  a  little  scraped  or 
rubbed  on  a  paper  or  table,  describe  letters  vef)'  Itrgibie  in  the  dark. 

jiccoutU  of  a  Body,  after  being  lonq  buried,  almost  rvhoUy  converted  into  Hair* 

Philoi.  Coiltrct.    N'  a,  p.  JO. 

About  43  years  since  the  body  of  a  woman  was  buried  in  this  place,  (Norem- 
bertj),  in  a  dry  and  yellow  earth,  as  the  earth  fur  the  mt;st  pnrt  is  near  this  city. 
The  corps  lay  the  lowest  of  three  in  the  wii»e  grave,  there  being  two  other 
corps  over  it ;  the  ground,  bones,  and  ashes  of  which  being  removed,  thi» 
o^n  began  to  appear ;  through  the  cletU  of  which  much  hair  was  thrust  out,, 
and  had  grown  very  plentifully,  so  that  it  is  believed  that  the  whole  coffin  may 
for  some  lime  have  been  all  covered  with  hair.  The  cover  of  this  coffin  being 
removed,  the  whole  corps  appeared  perfectly  resembling  a  human  shape,  ex- 
hibiting the  eyes,  UO«e,  mouth,  cars,  and  all  the  other  parts ;  but  from  the 
very  crown  of  the  head  to  the  sole  of  tlie  feet  covered  over  with  a  very  thick  set 
hair,  long  and  much  curled.  Which  strange  sight  much  amazed  the  sexton, 
aud  his  companions;  but  after  a  little  viewing  of  it^  going  to  handle  the  upper 
part  of  the  bead  with  his  fingers,  be  found  immediately  all  the  shape  of  the 
body  to  fait,  and  left  nothing  in  his  hand  but  a  handful  of  hair,  there  being 
neither  skull  nor  any  other  bone  left,  unless  it  were  a  very  small  part  of  tliat 
which  they  suspect  to  be  the  great  toe  of  the  right  foot.  The  hair  was  some^ 
what  rough  at  tirst,  but  afterwards  it  grew  very  much  harder,  and  of  abrowa 
red  colour,  of  which  the  enclosed  papers  present  you  a  sample. 

This  paper  of  hair  was  seen  at  a  meeting  of  the  Royal  Society,  and  remains  in 
iheir  repository  at  Gresham  College,  and  it  is  found  to  be  a  stifF,  red>  somewhat 
curled,  but  rotten  hair. 

Some  Anatomical  Ohservat!0T}<;  on  Hair  fouvd  in  severnl  Parts  of  the  Body,  as 
alao  Teeth,  Banes,  t^c.  with  parallel  Histories  of  the  same  observed  by  others* 
Comviuiucaied  by  Edward  Tyson,  M,  D.  and  F.  S*-  Pktlos.  CoUecL 
JS"  2,  p.  il. 

It  is  the  opinion  of  the  learned  Ilonoratus  Fabri  (lib.  3,  de  Plantis)  and 
others,  that  hair,  wool,  feathers,  nails,  hums,  teeth,  &c.  are  but  anmial 
vegetables  or  plants ;  if  so,  we  nmy  be  tlie  less  surprised  at  their  growth  on  the 
body,  even  after  the  decease  of  the  animal,  as  in  the  foregoing  and  many  other 
instances.  Petre  Borelli  (Hist,  et  Obs.  Med.  Cent.  1,  Obs.  10,)  thinks  that  as 
plants  they  may  be  transplanted,  and  made  to  grow  in  a  soil  they  did  not  at 
first.  What  be  relates  concerniDg  teeUi  being  drawn  and  set  again^  I  know  to 


be  true,  having  tried  it  fonnerly  in  myself,  and  have  heard  of  the  like  done  by 
others.  As  for  hair,  the  outward  sur^ce  of  the  body  is  the  usual  place  where 
it  grows;  and  of  teeth,  the  month.  But  of  late  I  have  met  with  instances, 
that  even  in  the  most  inward  parts  of  the  hody  I  have  observed  these  vegetable 
cxcreseace5.  Dr.  T.  then  adds  a  long  account  of  such  cases,  part  of  his  owa 
observing  on  dissections,  and  many  instances  extracted  from  the  writings  of 
others;  from  which  it  appears  that  hair,  and  other  matters,  have  been  found  in 
many  unusual  places ;  as,  on  the  tongue,  on  the  heart  and  within  it,  in  the 
breasts  and  kidneys,  besides  other  glandular  and  muscular  parts  of  the  body  ; 
but  that  there  is  scarcely  any  internal  part  more  subject  to  it,  than  the  ovaria  or 
testicles  of  females. 

Account  of  a  Medicinal  Experiment  of  Johannes  Bapilsta  Jlpruvus,  M,  D, 
Pk^sieian  to  the  Empress  Eleonora,  and  appointed  to  take  Care  of  Persons 
infected  with  the  Sickness  [P/afwe]  tried  upon  one  so  infected,  and  published  by 
himself  at  Prague,  168O,    Philos  Collect.   N*  2,  p.  17. 

No  poison  is  greater  than  that  of  the  sickness  [plague];  our  outward  senses 
are  not  affected  by  it,  and  our  understanding  does  not  comprehend  it;  it  is 
aSrial  and  volatile,  and  it  is  fixed  and  coagulated  when  it  concretes  into  bubo. 
Hence  I  conceived  that  the  way  for  me  to  penetrate  into  the  most  latent  quality 
of  this  pestiferous  venom  was  by  chemistry,  not  with  knives  but  glasses,  not 
with  iron  but  fire.  Having  bnccd  a  pestilential  boil  of  Mr.  Godfrey  Reshel.  1 
collecttd  the  virulent  matter,  and  puUihg  it  in  a  retort,  and  luting  a  receiver  to 
it  very  close,  I  applied  degrees  of  fire:  at  first  came  over  a  water,  then  a  more 
fat  and  oily  matter,  and  at  last  a  salt  ascended  into  the  neck  of  the  retort.  The 
fire  being  removed  and  the  glasses  separated,  there  came  forth  so  great  a  stench 
that  1000  wounds  exposed  to  the  summer  heat  could  not  have  equalled  it. 
And  though  I  thought  I  had  sufficiently  armed  my  senses  against  it,  that  is,  my 
ears  with  cotton,  my'^iose  with  pessaries,  my  mouth  with  sponges,  all  dipped 
in  vinegars  and  treacles,  yet  as  if  touclied  with  a  thunderbolt  I  was  struck,  with 
a  violent  irenjbitng  of  my  body.  To  make  short,  having  broken  the  glass,  I 
gave  some  of  this  horridly  stinking  salt  to  Mr.  Reshel  to  taste,  and  then  I 
Usted  it  myself,  and  it  was  found  to  have  an  acrimony  as  g;reat  as^qua  regis. 
To  this  acrimony  the  author  ascribes  all  the  ph»nomena  which  occur  in  the 
plague;  for  the  cure  of  which  be  employed  sudorifics  and  cordials,* 

*  Li(Ue  light  is  thrown  upon  the  nature  of  coniagion  by  this  chemical  observatioo.  Pai  takea 
from  a  conunoo  ulcer  or  abcoess  woold  doahdeii  yield,  when  uiged  by  the  fce,  a  piodtJCt  as  feUd  aad 
w  .acrimonioat  as  that  obtained  in  the  abore  recited  experimeot. 
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The  B^ay  bjf  widch  the  jituhor  preserved  himself  in  this  Conta^ion^ 

Because  no  alexipharmic  is  sufficient  in  this  contagion,  therefore  grounding 
my  judgment  on  the  principles  of  Harvey  about  (he  motion  of  the  heart,  and 

(he  circulation  of  the  blood,  anH  some  other  of  Bartholine  and  others,  I  con- 
cluded this  pestiferous  venom,  attracted  by  flic  brtalh  or  pores  by  tlie  circulation 
of  the  blood,  to  be  carried  to  t!»e  axillary  and  inguinal  glan^lulc^,  &:c,  where  if 
it  long  stagnates  it  concretes  uito  buboes  which  tend  to  maturation ;  but  if  it 
opens  itself  a  way,  and  parses  with  the  natural  motion  of  the  bloody  and'  so  iii 
carried  to  the  heart,  then  death  ensues.  Therefore  not  onfy  for  myself,  but 
for  two  other  friends,  I  made  incision  with  a  lancet,  in  inguine  dextro  et  sinistro, 
and  put  in  a  seton,  to  the  end  that  by  this  artificial  way  the  venom  might  iind 
a  passage.  Tlxis'I  often  tried  with  eood  success,  threat  quantity  of  matter  always 
voiding  that  way,  bnt  mo.-c  notably  when  I  was  any  wavs  touched  with  pestilen- 
tial Strokes  or  alterations.  By  the  help  o£  which  I  kept  myself  ijo  good 
liealth.* 

jiti  Universal  natural  Preservative  agairut  Infection f  published  for  the  common 
Good.    Btj  J'lcobus  Johannes  fPtnceslaus  Dobrzensky  de  Nigro  Ponle,  Doctor, 
and  Professor  of  Philosophy  and  Physic,  Prague,  l680.    Philos^  Collects 
•  N°  2,  p.  2Q. 

This  universal  naturat  preservative  is  this :  Tliat  whoever  converses  with 

patients  nfFectefl  with  any  disease  whatever,  if  he  would  presence  himself  from 
infection,  must  be  sure  so  long  as  he  abides  witliin  the  sphere  of  their  steams 
never  to  swallow  his  spittle,  but  to  spit  it  out.  For  he  conceives  that  to  be  the- 
part  which  first  and  most  easily  imbibes  the  infection  ;  and  by  that  swallowed, 
the  infection  is  carried  as  by  a  proper  vehicle  into  the  stomach,  where  it  works' 
those  dismal  and  fatal  efKcts.  ^ 

*  The  infection  of  pestilisntiaV  fevers  (he  observes)  proceeds  ffom  a  seminal' 

/erment,  which  is  emitted  by  the  patient  in  the  form  of  steams  into  the  incom- 
passing  atr,  and  so  infects  all  things  within  a  certain  sphere  or  distance.  This- 
d'avvn  into  the  mouth  by  the  breath  is  apt  to  infect  the  saliva  or  spittle,  wlilch' 
being  swallowed  infects  the  stomach,  and  so  the  rest  of  the  body;  but  being 
spit  out  frees:  the  body  from  infection.  And  therefore  he  conceives  that  strong 
smelling  and  strong  tasting  subsUnces  kept  in  the  mouth,  and  chewed  to  pro-. 

.  •  Issues  and  seloo*  have  beeu  roucb  cooiineoded' m  pratervatives  from  pestilential  contagion  by 
other  medical  writers ;  but  it  it  peculiar  -we  believe  to  the  author  of  theje  observations  to  aiakc  ihea 
ia  the  pUcei  here  meotiooedj  wfaer6  tfaejr  must  always  be  extmnely  troublesome. 
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mote  spitting,  are  of  very  good  and  necessary  use  for  physicians,  surgeons,  and 
apothecaries,  &c.  that  are  necessitated  to  visit  infected  persons.* 

jiccounl  of  a  strange  Birth  which  in  May  last  happened  at  Hilbrewers  in  Somer' 
setshire.   By  Mr,  A,  P.   Pkihs,  Collect,       2,  p.  21. 

Nature  here  cleiigued  and  made  preparation  for  twins.  For  i he  joining"  of 
these  two  infant  bodies  beginning  at  the  navel,  each  has  all  its  parts  beluw  to 
the  very  toes  proper  to  itself,  and  not  only  distinct  all  along,  buL  separate. 
Upwards  beneath  the  breasts  these  bodies  part  again,  and  then  all  is  aa  beW, 
distinct  and  separate.  When  laid  supine,  they  seem  to  have  but  one  body 
where  joined;  but  when  turned  there  is  a  deep  furrow  between  them,  witb 
each  a  distinct  back  bone,  he.  Each  has  nipples  in  their  proper  place  re- 
spectinp-  the  several  bodies^  but  one  oi  each  is  seen  before,  the  Other  behind 
with  respect  to  the  whole;  they  do  not  waice  and  sleep  together :  they  suck  and 
cry  heartily,  exonerate  apart  freely,  and  are  likely  to  live,  if  the  multitudes  that 
come  to  see  them,  sometimes  500  in  a  day,  do  not  occasion  the  shortening  of 
their  lives.  They  are  christened  by  the  names  of  Aquila  and  Priscilla,  though 
both  females;  they  were  born  by  an  easy  labour  to  the  mother,  w>io  had  had  five 
children  before.  The  midwife  said,  the  after-burden,  though  but  one,  waa 
triple  in  size  to  what  Is  usual ;  that  the  navel  string  was  very  krge.  It  is  re- 
niemberecl,  that  about  -lO  years  since  such  a  birth  occurred  in  Wales,  and  tliat 
the  children  lived  so  long  as  to  be  able  to  talk  to  each  otiier,  and  that  in  tears, 
when  the  one  thought  what  the  other  should  do  when  either' should  happen  to 
die;  but  that  both  died  together. 

jfa  Hypothesis  of  the  Structure  of  a  Muscle,  and  the  Reason  qf  its  Contraction  ; 
read  in  the  Surgeons  Theatre,  Anno  1674-5.    By  Dr.  C.   Fhihs,  Collect, 
2,  p.  aa. 

Having  shown  and  proved  at  large,  tloat  the  motion  of  a  muscfe  is  performed 

only  by  the  carnon?  fibres,  and  that  each  distinct  cnrnous  fibre  had  a  power  of 
contracting  itself  ^  I  oS'ered  an  hypothesis  of  the  structure  of  one  carnous  fibr^ 

*  Tbere  m  UHle  doubt  that  infect  ion  it  leeehred  io  tbSs  manner  Id  ntoroeroua  ioatanees.  It  is  how- 
ever not  the  oiiTy  w.iy  In  wliich  it  is  received,  and  iherefire  the  ejection  of  tbe  spittle  will  not  alone 
be  ^\[v.■i^ys  :\  ^utficleat  security  agaiust  infectioo.  On  a  too.  aau  appruach  to  tbe  sick,  ibe  contagious 
particles  imy,  in  ihe  act  of  inhidatiOQ,  enter  the  ooslrils,  as  well  as  the  month,  and  be  detained  in 

the  mucus  secreted  from  tbe  Scbneidei irin  membrane  |  htmx  tte  propriety  of  cle;insing  tbe  nose  as 
•well  ihf  iTiouiti.  Moreover  contnL:;iun  is  i^bsorbed  tbe poies of  the  skiD}  henoethe  aeoesiitjrof 
uaililog  ih&  hands  aad  fac^  alter  vmtiog  the  sick. 
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since  the  force  of  the  whole  muscle  is  bat  an  aggregate  of  the  contractions  of 
each  particular  fibre:  and  this  1  <!ifl  in  farther  explication  of  an  hypothesis, 
printed  in  ihe  year  1664,  grounded  on  an  experiment  maHe  for  that  purpose 
before  the  Koyal  Society  a  little  before  that  time.  In  that  printed  paper  it  was 
said,  3  mnscic  in  contrnction  sv/elled  like  a  bladder  blown  up,  which  would  raise 
a  great  weight  according  to  the  experiment  shown  to  tlie  Society:  an  objection 
arose,  that  we  did  not  see  any  such  conspicuous  swelling  in  the  belly  of  a  muscle; 
to  answer  which,  and  explain  the  hypothesis  more  clearly,  I  made  this  farther 
addition. 

1.  I  supposed  each  distinct  carnous  fibre  as  AEF  (fig.  ^,  pi.  14)  to  consist  of 
an  infinite  number  of  very  small  globules  or  little  bladders,  wliich  for  explana- 
tion sake  I  here  express  as  ^■o  many  little  triangles,  e.  g.  lour  in  tins  fibre,  ALB, 
BMC,  CND,  DOK,  all  opening  into  each  other  at  the  points  A,  13,  C,  D,  E. 

^.  I  not  oniy  supposed^  but  endeavoured  to  prove,  that  from  the  artery  of 
each  particular  muscle,  the  nourishing  juice  of  the  muscle  was  thrown  out  and 
extravasated  to  run  at  targe  among  the  carnous  fibres,  and  insinuating  itself  by 
the  constant  pulse  of  the  heart  was  driven  on,  and  after  mixing  with  another 
liquor  it  meets  with  between  the  fibres  in  the  muscles,  came  to  be  strained 
through  the  coat  of  each  globule  or  little  bladder  into  the  cavity  of  it:  and 
likewise,  that  from  each  raniihcation  of  ihe  nerve  within  the  muscle,  that 
second  sort  of  matter  much  more  fluid  and  active  than  the  iormer  is  extravasated, 
and  these  mixed  together  as  beioresaid,  enter  into,  each  little  bladder,  and  by 
these  constant  agitations,  ebullition,  or  efiervescence,  which  with  the  natural 
heat  that  is  partly  the  cause,  and  partly  the  constant  assister  of  this  motion,  and 
makes  that  which  we  call  the  very  life  of  every  part,  as  long  as  the  animal  lives, 
keeps  these  globules  or  small  vesicles  always  distended.  How  it  entei^  in  and 
sends  out  its  effete  pmrticles  again  into  the  mass  of  blood  to  be  discharged  by 
transpiration,  and  every  moment  takes  in  fresh^  I  endeavoured  in  lhos6  lectures 
to  show  at  large. 

3.  By  the  aforesaid  agitation  each  little  bladder  ALB,  BMC,  &c.  is  always  us 
beforesaid  distended  more  or  less,  as  long  as  the  animal  has  life  or  warmth. 

4.  The  force  or  energy  of  which  distension  to  contract  the  fibre  AF,  either 
into  itself  from  both  extremes  A  and  F,  or  if  A  be  fixed,  from  F,  and  so  to 
raise  with  it  any  weight,  as  that  at  F  to  £,  or  any  limb  as  fig.  bidp.  the  arm  and 
hand  1^,  was  before  demonstrated  in  the  printed  paper,  and  in  an  experiment 
entered  in  the  journal  of  the  Society. 

5.  By  these  4  small  bladders,  I  answer  the  fore-mentloncd  objrctiun,  which 
was  made  against  the  principle  laid  down  in  the  printed  paper,  and  show  that 
tbe  fibre  AF,  and  so  of  the  whole  muscle,  cbes  not  distend  itself  as  one  single 

6 
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great  bladder  A  KE,  from  C  to  K,  in  raising  the  weight  from  F  to  E,  but  tha<$e 
iniiunierable  small  blafiders  are  each  distcutled  but  a  very  !;tile  imperceptible 
space,  and  yet  produce  ihe  .-aine  eticcl  lo  raise  a  weiglil  (rom  F  to  E.  As  if  we 
suppostt  4  little  bludiivTs  only  for  fxample  sake,  each  of  tiiem  being  disttiided 
I'roin  Q.  lo  L,  shall  all  togeihfr  raise  the  wi-ighl  F  to  E,  as  well  as  a  single  large 
one  swelUag  from  C  to  K:  the  demon?itratton  is  manifest  from  the  view  of  the 
figure*  where  the  triangles  AK£,  ALB,  BMC,  !tc,,  being  all  similar,  the 
several  small  sides  AL,  LB,  BM,  &c.  all  taken  together,  will  be  equal  AK* 
KK  together^  and  will  produce  on  the  whole  the  same  contraction,  from  F  to 
E,  as  the  two  AK,  KE,  though  by  only  a  4th  part  of  the  swelling  out,  at  L, 
M,  N,  O,  as  of  tiiut  at  K.  Now  if  instead  of  4  littic  Ijladders  in  a  tibre,  we 
substitute  40(X),  that  fibre  ^hall  raise  thp  weight  through  the  space LFwitll  tht 
4000th  part  of  the  swelling,  and  so  of  the  >iOO,OOOth  part,  &c. 

6,  Hence  was  at  large  shown :  I .  The  nianner  of  the  blood's  circulation  in 
eacli  particular  muscle,  what  it  contributed  to  this  motion.  ^  What  the  per* 
spirauon  out  of  each  muscle  did  towards  it.  3.  Hiat  there  was  some  swelling 
in  the  contraction  of  each  muscle.  4.  How  every  muscle  in  contraction  grows 
more  hard,  dense,  and  coitipact.  5.  The  necefssary  cause  of  every  muscle  having 
its  atitMgoriist.  6.  Why  on  a  paralysis  or  wound  of  one  side,  the  antagonist 
presently  contracts.  7.  Why  upon  fractures  it  runs  up.  8.  Why  in  animals 
killed,  while  the  flesh  is  warm,  tliere  appear  so  many  jerks  and  contractions  of 
rousdest  g.  Why  a  muscle  cut  in  the  middle  runs  up  to  each  end,  &c*  These 
and  several  other  particulars  I  endeavoured  to  make  out  at  lai^  in  those  lec- 
tures ;  yet  only  in  the  way  of  an  hypothesis,  not  as  if  I  did  presume  to  believe 
I  had  found  out  the  true  secret  of  animal  motion,  when  I  am  almost  persuaded,, 
no  man  ever  did  or  will  be  able  to  explain  either  this  or  any  other  phenomenon 
in  nature's  true  way  and  method* 

jf  Specimen  qf  a  I9ew  AUmon-ac*  for  Ever:  or,  A  Rectified  Account  cf  Time, 
Inf  a  Luni  Solar  Year,  By  Dr,  Hobert  ff'ood.  Phiios.  Collect,       2,  p.  iQ, 

The  garter,  fig.  3  and  4,  pi.  i4,  shows  the  number  of  days,  30j  ag,  30, 
ag.  &c.  which  each  of  the  12  months  of  the  year  is  to  contain :  aiKl  in  the 
buckle  is  discovered,  through  a  hole,  the  days  of  a  13th  month,  31,  30,  31, 
80,  &c.  to  be  added  to  the  years  2,  5,  7»  10,  13,  15,  16,  21,  24,  26,  2i|,  32, 
34,  87,  in  all  to  14  of  38,  as  in  a  cycle  behind ;  which  being  supposed  move- 

•  Al-mmt-ac  —Our  ancestors  ose  to  carve  the  courses  of  itie  tnooo  ot  the  wboie  year  upofi  a 
tqaave  ttkk»  which  they  called  an  Al-mon'agktt  that  is,  Ji'mowi'hecd,  Vent«gan,  p.  58.  The 
Dutch  jtffKtKR'wdit  impons  the  lame* 
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able  the  88th  part  every  year  backwards,  or  contrary  to  the  months  in  the 
garter,  its  revolution  is  completed  in  38  years:  and  the  38th  year  current,  or 
the  year  of  the  period  or  cycle,  is  shov.  ii  thro\ijrb  another  hole.  The  ne-.v 
ye;ir  and  account  may  best  begin  wiih  the  veraa!  equuios. ;  or  rather  with  the 
'  day  of  the  new  moon  hnppf  mu^^  near  midnight  abaut  that  time,  as  March  JO, 
l680.  Once  every  century,  or  lo  one  year  in  100,  add  one  day,  viz.  to  the 
first  50th  year,  or  middle  of  the  century,  or  rather  to  the  first  70th  year,  be- 
cause the  first  iKw  moon,  March  10,  1 680,  happens  a  little  after  midnight,  ahd 
after  the  vernal  equinox,  and  then  to  every  lOOth  year  following;  which  ad- 
ditional  <lay  being  omitted  every  230th  or  240th  century,  if  any  one  shall  re- 
quire such  great  exactness,  will  balance  the  account  for  ever. 

The  Egyptian  hieroglyphic  of  the  year,  was  a  serpt-nt  curved  into  a  circle  or 
ring,  with  the  tail  in  its  inoathi  but  the  emblematical  garter  will  be  much  more 
proper  for  England,  &c.  and  is  so  exactly  fitted  to  the  moon*s  mouon,  that  one 
day  will  not  be  lost  or  gained  in  millions  of  years. 

This  Al-mon-ac  measures  time  principally  by  the  moon,  hut  with  a  great  and 
near  respect  to  the  annual  motion  of  the  sun  or  earth.  The  unit  or  least  mea- 
sure Is  a  day;  and  the  garter  or  luni-sobr  year  wi!!  be  at  a  medium,  within 
about  a  week,  or  a  50th  part  of  the  true  solar  year  ;  that  is  so  near,  that  the 
dirterence  will  not  be  disctrneJ  by  ordinary  popular  observation,  and  therefore 
mu^L  needs  answer  the  ends  ot  iiusbandry,  and  other  civil  affairs,  well  enough, 
and  come  often  near,  and  be  sometimes  very  near;  and  at  certain  periods  they 
balance  each  other,  and  have  a  kind  of  coincidence,  or  agreement,  much  better 
then  the  sun's  course  has  with  the  Julian  accoimt. 

The  ancients  generally  computed  their  time  by  the  moon,  or  by  the  lunar, 
or  liini-solar  year,  as  some,  particularly  the  eastern  people  do  still ;  which  year 
was  made  up  ol'  moons,  or  real  months,  to  the  number  of  12,  foi-  llie  rno5t 
part,  and  dome  years  13.  This  appears  from  their  calendars,  he.  it  is  plain, 
from  1  Sam.  c.  xx.  v.  5,  18,  24,  compared  with  v.  27,  34,  that  the  days  of 
the  Jewish  month  were  the  same  with  those  of  the  moon :  and  the  Greeks, 
particularly  the  Athenians,  according  to  the  institution  of  their  wise  legislator  * 
Solon,  thus  reckoned  their  time;  and  so  did  the  Romans  also,  till  Julius. Caesar 
altcn  d  rather  than  mended  the'year. 

Atnon^  the  Greeks  there  lived,  in  3  not  far  distant  ages,  3  farnons  astrono- 
mers in  their  several  times,  Meton,  Calippus,  and  ilipparchus;  each  of  whom 
still  farther  improveil  asirouoiuy,  and  rectified  the  accounts  of  time.  Hip- 
parchus  the  last  of  them,  flourished  about  QQ  or  100  years  before  Julius  Csesar 
altered  the  year;  yet  Csesar,  or  his  astronomer  Sosigenes  followed  Calippus  in 
framing  the  Julian  year;  for  Calippus's  period  of  76  years  consisted  of  27,75Q 
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dav3,  and  so  do  76  Julian,  years.  About  3  centuries  and  a  half  after  Caesar,  the 
couiicii  of  Nice  iirst^  and  about  two  centuries  af^er  that,  Dionysius  Exiguus  again 
intrcduced  the  deoennoval  cyde,  caUed  the  golden  number,  for  the  celebration 
of  Easter;  following  Meton,  the  first  and  least  exact  of  the  3 ;  or  rather  follow- 
ing both  Mf  ton  and  Ceesar ;  two  masters  who  were  neither  of  them  the  best, 
and  who  would  after  some  time  disagree  and  remove  farther  and  farther  front 
each  other;  thougli  bulh  CaesHr  and  the  church  might  ha\-e  h,ui  much  better 
pattern  in  Hipparchus:  *hich  mistiikes  of  theirs  have  occasioned  ihcwc  auttci« 
pstions  and  di6rei'ences  that  have  embarrassed  the  accounts  of  time.  And,  though 
many  have  proposed  laudable  methods  of  rectifying  these  aooouuts,  ytt  still 
building  on  the  old  foundations,  which  were  infirm,  Pope  Gregory  Xltl,  in  his 
Reformation  of  the  Calendar,  about  100  years  since,  was  obliged  to  wave  the 
golden  number;  and  yet  he  has  only  palliated  the  disease:  so  hard  it  is  toctire 
an  error  in  tlje  first  conccction. 

The  council  of  Nice  ajjpointed  Easter  to  be  kept  the  first  Suru  ay  alter  the 
first  full  moon  after  tlie  21st  of  March;  because  the  vernal  equinox,  which  was 
on  the  25th  in  our  Saviour's  time,  was  then  come  to  be  on  the  said  2]st  day ; 
and  therefore  the  Gregorian  reformation  has  reduced  the  vernal  equinox  back 
to  that  d:iy,  or  brought  that  day  to  it  again,  by  losing  10  (hv^,  and  must  omit 
nnoiher  day  within  20  years  :  but  in  this  garter-year,  Easter  wili  always  be  the 
first  Sunday  after  the  tirst  full  moon  of  the  new  year,  that  is,  after  the  vernal 
equinox,  according  to  the  true  intent  and  meaning  of  the  Nicene  council,  or  as 
it  was  in  the  primitive  times;  and  be  but  a  week  moveable,  or  a  month  less 
moveable  than  now,  either  after  the  old  or  new  stile ;  which  miglit  perliaps  have 
prevented  the  dif!l:renoe,  or  served  as  an  expedient  for  reconciling  the  western 

and  eastern  churches. 

The  3  cycles  of  Meton,  Calippus,  and  IIip[)a:chus,  were  a'l  of  them  too 
large  for  the  sun»  and  primarily  intended  for  tlic  inoou,  or  for  a  iuui-solar  year; 
however  that  of  Hipparchus  was  nearest  lo  botii,  and  very  near  the  moon'a 
peiiod. 

Perhaps  at  first  view,  my  38  years  period  may  be  considered  only  as  a  double 
Metonic,  or  semi-Calippic  one,  &c.;  but  on  farther  consideration^  it  will  be 

found  otherwise ;  for  the  periods  of  Meton  and  Calippus,  as  also  that  of  Hip- 
parchus, were  all  of  them  too  great,  not  only  for  the  circuit  of  the  sun,  but  for 
that  of  the  moon  alsoi  whereas  mine,  on  the  otlier  hand^  is  loo  hiilc  for  eitlier, 
and  requires  one  additional  day  almost  every  100  years: 

Meton's  Ig  years  cyde  had  6g40  days,  its  double  is   13880 

Caljppus*s  period,  or  76  years,  had  27759  days,  its  half  is  l3$7o> 
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Hipparchus's  period  nf  soi  ycnrs,  had  1 1 1035  days,  its  8th  part  is. .  13879.J 
iiereas  iDv  38  years  period  lias  but  jast  days.   13879 

I  have  chosen  rather  to  take  the  revolution  of  tlie  mocui  than  that  of  die  suti, 
for  my  chief  and  primary  measure  of  time ;  because,  first,  the  lunar  phases, 
and  cutisecjuently  months,  are  more  easily  discerned  than  the  sun's  annual 
period,  even  by  the  meanest  capadty :  next,  the  observations  on  the  moon  have 
been  more  numero-vr,  more  exact,  ami  of  far  greater  nntiqnity  ;  astronomers 
having;  i\ho  had  tlic  hr'p  oi  tclip-^es  of  very  distant  r^j^f?  for  their  guide,  in  find- 
ing out  very  nearly  llie  true  uieasuie  ui  llie  moan  s  mean  motion  :  lastly,  keep- 
ing  an  account  by,  the  moon,  we  may  reckon  by  the  sun  also,  that  is  by  months 
and  j'ears  too;  whereas,  on  the  contrary,  reckoning  by  a  solar  year,  months  are 
only  empty  names,  and  in  measuring  cmT  times  and  sieasons  the  moon  is  rendeted 
of  no  use. 

Ntw  Lamp.    By  Robert  Boyle,  Esq.    Philos.  Collect.        1,  p.  33. 

Infig.  5,  pi.  14,  ABCD  is  a  ve  sel  of  latten,  well  soldered.  BC,  EF,  are 
two  bottoms  soldered  to  the  vessel.  FG  is  a  i>ipe  soldered  to  the  bottoms  afore- 
said, the  aperture  being  in  the  great  cavity  FA.  H  is  a  hole  in  the  pipe  FG, 
openingbetween  the  two  bottoms  BC,  £F.  I  is  another  hole  to  which  is  soldered 
fl  pipe  IG  bent  upwards  at  G.  PP  is  a  small  vessel  fit  to  receive  the  wick  of  the 
lamp.  LM  is  n  slendiT  pipe  open  at  both  ends,  and  soldered  to  the  cover  AD 
at  L,  and  to  the  bottom  £F  ai.M ;  m  thai  by  tiiat  pipe  the  e&teroal  air  may 
communicate  between  the  two  bottoms,  without  petietrattng  into  the  cavity  AF. 
N  Is  a  i^hort  pipe  soldered  to  a  hole  in  the  cover  AD,  so  that  thereby  oil  may  be 
poured  into  the  cavity  AF;  and  stopped  afterwards  close  with  cork. 

For  niling  up  this  machine,  stop  the  aperture  G  of  ihc  pipe  IG  with  a  long  pin 
fitted  for  that  pur])osG,  as  also  the  upper  end  of  the  pipe  LM;  then  pour  in  the 
oil  by  liie  aperture  iS'  i  which  done,  ihe  aperture  N  is  to  be  fchut  up  exactly,  and 
both  the  others,  6  and  L  to  be  opened.  Then  the  oil  will  run  through  the 
pipe  IG,  and  till  the  vessel  P,  till  its  surface  be  on  the  same  level  with  the 
hole  H. 

NcHv  it  is  easy  to  see  that  this  lamp  is  iVee  from  all  \hc  inmr^'cniences  that 
Cardan's  lump  is  subject  to.  For,  tii^t,  ti  e  air  does  net  >.'et  into  it  by  slartsas 
it  does  in  Ca£dan*s  lamp;  but  when  li.c  oil  in  PP  is  waslcdj  and  comes  to  have 
its  surface  lower  than  the  hole  H,  the  oil  from  the  cavity  AF  runs  gently  into 
PP,  because  its  pbce  in  tTie  cavity  AF  is  easily  supplietl  by  the  external  air» 
which  gets  tip  into  the  said  cavity  AF,  through  the  pipe  LM  and  the  hole  H. 
Secondly,  wlii  ii  thr  r^ir  contained  in  the  ctivity  AF  comes  to  he  rarefied  by  heat, 
k  drives  out  much  oil,  and  so  may  choak  up  Cardan's  lampi  but  in  tlus  the  oil 
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being  so  driven  wt,  gets  into  the  space  between  the  two  bottoms,  as  well  as 
into  the  vessel  PP:  now  the  said  space,  by  reason  of  its  size,  receiving  20  or  30 
times  nnore  oil  than  the  vessel  PP,  it  follows  that  the  sur£ice  of  the  oil  therein 
rises  "20  or  30  times  less  than  if  all  the  oil  had  been  driven  into  the  said  vessel. 
I'htrefore,  wh.-ii  uc  fill  the  lamp,  we  must  take  care  that  the  pipe  L  be  well 
closed,  so  that  the  air  between  the  two  bottoms,  finding  no  vent,  may  keep  the 
Ail  from  filling  that  space,  which  by  that  means,  when  the  hole  L  is  open,  will  be 
(it  to  receive  the  oil  driven  by  the  rarefaction  of  the  air  in  the  cavity  AF.  Third- 
ly, the  oilbein^r  always  kept  nearly  at  the  same  distance  from  the  ilaine,  tlie  wick 
will  not  be  quickly  consumed.  Fourthly,  you  have  the  conveniency  of  putting 
new  oil  into  the  hmp  without  moving  or  extinguishing  it,  only  closing  up  G 
and  L,  and  pouring  the  utl  through  N,  as  abovesaid. 

Account  cf  a  Book.    Philos,  Collect,    N*  2,  p.  35. 

Jo.  Alphons.  Borelli  de  Motu  Animalium,  published  since  his  Death.* 
The  work  itself  is  divided  into  two  parts. — Tlic  1st  of  which  discourses 
largely  of  the  conspicuous  or  visible  motions  of  animals,  nam  el  ) ,  of  the  bend- 
in?,  extension,  convoluUon,  and  progrcs«!ion,  of  the  external  parts  and  joints ; 
and,  in  fine,  of  ?;'jincr,  fl\inp;,  sw  ^nin^ing,  and  the  like.  The  2d,  ot  the  causes 
of  the  moLi  jii  ol'  the  inusclos,  and  of  the  internal  motions,  v.  g.  of  the  hu- 
mours which  are  made  Llirough  the  vessels  and  viscera  of  animals:  demonstrating 
by  what  force,  and  with  what  mechanic  oi^ns,  the  parts  of  animals  are  moved  4 
afterwards,  the  manner  of  the  muscles  acting ;  then  of  the  motive  faculty  dif- 
fused through  the  nerves,  by  Which  tl  isdes  are  actuated:  then  of  ihc 
internal  motions,  which  do  not  depend  on  the  command  of  tfie  will,  as  the 
pulsation  or  beating  of  the  heart,  and  the  circulation  of  tlie  blonJ ;  of  the  use 
of  respiration,  and  of  the  modes  and  organs  by  which  it  is  performed  i  of  the 
spirits  or  nervous  juices  which  give  muiion  and  sense,  and  serve  also  for  the 
nourishment  of  the  (lorts ;  of  their  motion,  and  locomotive  action ;  of  the  ne- 
cessity of  eating,  and  tlie  cause  of  concoction  and  digestion  of  the  food;  of  the 
depuration  of  the  chyle,  and  of  the  manner  by  w  hich  nutrition  is  performed^ 
and  the  excrements  cast  out,  by  the  pores,  glandules,  and  kidneys ;  of  the  cir- 
culation of  tlie  bile  or  gnll  in  the  ab<!omen;  of  a  certain  circulation  seminis  ge- 
nitalis;  of  sleeping  and  \vr>lkiiicr;  and  last  of  all,  oi  some  internal  nioliaus  that, 
are  disturbed  and  morbid,  namely  by  convulsion,  and  from  lissitiides  and  fevers. 

The  whole  work,  in  2  vols.  4to.  is  noi  }x  c  published,  only  some  parts  of  what 
IS  printed  arc  come  to  hand,  in  which,  among  other  things,  arc  c.nitainc.], 

•  He  died  Cbmtmas  last  1<J79,  at  Bonie.  See  account  qt     hie,  vol.  i.  p.  22*. 
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1 .  A  w.iv  how  a  man  may  swim  under  water  like  a  fish,  as  in  fig.  6,  pi.  14.  He 
breatlies  by  the  help  of  a  bag  about  his  head>  containing  a  quantity  of  air,  which 
also  keeps  his  liead  buoyant :  through  this  he  sees  before  him  by  the  help  of  a 
flat  glass,  fixed  in  it  just  before  his  face.  Ht  moves  himself  by  ducksfoot  pat- 
tens,  applied  to  the  soles  of  his  feet.  Tie  ]>uoy3  up,  or  sinks  himself  in  the 
water,  by  the  help  of  a  vacnum  pump,  wherein,  by  the  help  of  a  rack,  ritul  winch 
to  be  turned  with  his  hand,  he  cm  with  easeinakt:  n  gi  eater  or  less  vacuity,  an^ 
consequently  tTiake  himself  llghlo-  or  heavier  in  the  water,  Sec. — 2.  Another  way 
ot  svvjininiiig  under  water,  and  breathing  by  the  help  of  a  leathern  pij>e,  kept 
open  by  spiral  wires,  and  extending  from  the  swimmer's  head  to  the  top  of  the 
water;  a  description  of  which  you  have  in  fig.  7*'— 3.  A  way  to  make  a  sub> 
marine  vessel,  by  which  several  persons  may  pass  together  from  place  to  place 
under  water,  accommodated  with  ways  to  row  and  move  it  to  and  fro,  and  to 
make  It  rise  and  sink  in  the  water.  Sec.  It  is  supposed  it  mny  be  much  like  that 
which  Mcrscnnc  long  sinct^  [i'a)}hshed  from  the  .shape  and  make  ot  it,  fig.  8.— 
4.  A  net-like  form  of  the  carnous  fibres  of  a  muscle;  by  which  he  supposes  the 
contraction  or  shortening  of  those  fibres  to  be  made,  as  may  be  conceived  from 
fig.  ],  pi.  15,  where  by  pulling  the  muscles  abroad  sidewise,  they  are  contracted 
lengthwise. 

Phocaena;  or.  The  Anatomy  of  aPorpus,  dissected  at  Gresham  College;  with 
a  preliminary  Discourse  conccrninc;  Anaromy,  and  a  Natural  History  of  Animals; 
by  Edward  Tyson,  M.  D.    Lond.    Phiios.  Collect.    N°^i,  p.37. 

In  writiiii;  a  natural  history  of  animals,  the  author  jiroposes,  that  thcrf  mny 
be  a  threefold  account  given;  a  physiological,  an  anatomical,  and  a  medical; 
and  these  taken  rather  from  autopsy  than  books,  and  of  our  own  country,  rather 
than  the  whole  world;  and  to  begin  from  the  lowest  degree  of  animation  in 
soophytes,  or  plant^animals,  so  ascending  by  nature^s  clue,  to  run  through  all 
the  several  tribes  of  animals,  observing  the  harmony  she  keeps,  or  the  liberty 
she  takes  »n  the  various  formation  of  them. 

In  the  mean  time  he  wishes  that  we  had  a  gcmd  account  of  some  of  the  most 
anomalous  and  heteroclite  sorts  of  animals,  or  of  those  whose  speciies  are  most 
(hff(  rent ;  for  one  of  these  may  serve  in  a  great  measure  for  those  of  the  whole 
gcaus,  as  the  anatomy  of  a  porpus  for  the  cetaceous  kind.  In  the  anatomy  of 
the  porpus  he  observes,  that  it  is  of  great  affinity  with  dolphins;  that  it  is  vivi* 
parous,  lactiferous,  and  stands  in  need  of  respiration,  like  land  quadrupeds. 
"  That  internally  it  so  much  resembles  them,  that  there  is  very  little  difference  in 
The  make  and  formation  of  the  viscera  of  both  ;  but  of  several  parts  here  the 
^Uuctore  is  most  jremarkable;  as  of  the  fat  or  blubber,  wbich  is  only  oil  con* 
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taUi«d  in  abundance  of  small  celts  or  Madden.  That  it  baa  3  stomachs,  300 
kidneys,  each  having  its  particular  emulg;ent8,  peh-is,  and  ureter;  2  glanduls 

renales;  10  spleens;  a  urinary  bladder;  an  omenrum  or  call,  made  up  of  a 
curious  contexture  or  network  of  vessels  and  fibres,  though  Barthollne  and  Jo. 
Dan.  Major  deny  it  to  have  any;  a  pancreas  and  ductus  pancreaticus  ;  a  large 
liver,  but  no  vesicula  fellea,  or  gall  bag.    That  the  organs  of  generation  are 
very  curious,  having  vasa  preparantia,  ovaria,  tubi  fallopiani^  uterus^  pudendum, 
ditoris,  et  ubera.   That  the  thorax  is  divided  from  the  abdomen  by  a  large  mus- 
cular diaphragm,  and  in  it  are  the  lungs  with  two  large  lobes;  the  heart,  which 
has  two  auricles,  and  two  ventricles;  and  on  the  spine  an  admirable  contexture 
of  sanguinary  vessels,  variously  contected  and  winding,  emerging  from  the  me- 
dulla spinalis.    That  above  the  sternum  was  the  thymus,  the  glandulje  maxiU 
lares,  thyroideae.    Jn  the  mouth  he  describes  the  tongue,  the  teeth,  the  hrvux, 
which  is  very  remarkable,  the  fistula  vr  spiraculum,  through  whicn  it  spouts  out 
water  like  whales:  the  os  hyoidea.    He  takes  notice  also,  that  this  fish  had  eye- 
lids, and  in  them  he  observed  Steno*s  ductus.   That  the  eyes  had  all  the  tu- 
nicies,  humours,  and  muscles,  as  a  man's,  as  also  the  musculus  septimus,  or  sus- 
pensorius  of  brutes.   That  the  oT^an  of  the  ear  was  diflferent  from  any  yet 
described,  and  the  porus  atiditorius  very  small.    That  it  had  a  tympanum,  but 
no  incus,  stape?,  or  malleolus.    That  the  brain  was  very  large,  and  so  dlf^nt 
from  those  of  other  Tishco,  that  almost  in  all  things  it  resembled  Dr.  Wi!Ii§'s 
figures,  only  it  wanted  the  par  olfactorium,  or  the  first  pair  of  nerves.    In  the 
skeleton  the  most  remarkable  thing,  he  observes,  is  the  fore  fin,  which  much 
resembles  an  arm,  having  a  scapula,  an  os  humeri  or  brachii,  a  radius  and  ulna, 
a  carpus,  metacarpus,  and  five  digiti.   And  though  but  from  a  single  subject, 
yet  the  author  has  been  so  exact  and  curious  in  describing  each  part,  that  be 
has  supplied  ?everil  defects,  and  corrected  many  errors  in  the  accounts  of  the 
anatomy  of  this  fish  given  us  formerly  by  Rondeletlus,  Bartholine^  Jo.  Dan.. 
Major,  and  some  other?,  and  illustrated  the  whole  with  various  ht^nres. 

The  first  Vol.  of  trie  English  Atlas,  containing  a  Description  of  the  Places  next 
the  North  Pole,  as  also  of  Muscovy,  Poland,  Sweden,  Denmark,  and  their  se* 
veral  Dependencies.   Oxford,  l680.   Philos.  Collec.        2,  p.  3g. 

jinj^cconnt  of  an  Observation  (consonant  wiih  that  . of  Dr,  Tyson  page  AQQ)  mads 
by  Dr,  Sampson,  on  dissecting  a  morbid  Body.    Philits  Collect.        2,  p.  40. 

In  a  woman  Istely  dissected,  who  was  the  day  before  her  death  with  great  dif 
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ficult^  delivered  of  a  dead  duW,  thei-e  were  found  two  large  globose  tumours, 
depending  on  the  left  testicle,  and  may  rather  be  called  preternatural  ly -grown 
eggs,  or  parts  of  the  extended  ovarium :  both  of  then>  lay  in  the  pelvis,  under 
tlie  womb,  >nd  so  hindered  the  egress  ot"  the  foetus,  whicli  w  as  large  and  well 
grown.  They  were  covered  \vit!i  a  tliick  membrane,  which  liaH  its  veins  and 
arteries  as  conspicuous  those  are  in  the  nrinsry  Madder.  That  nearest  to  the 
testicle  wr.s  the  le^'St,  of  the  size  of  a  coa>a-niit,  which  iiad  m  it  a  fatty  sub- 
stance, not  fluid,  of  the  colour  of  the  yolk,  of  an  egg,  and  in  the  midst  of  it 
a  lock  of  hair,  which  when  it  was  freed  from  the  grease,  appeared  of  a  flaxen 
colour:  the  fat  itself  crackled  in  the  fire,  melted  and  took  flosae  hke  lard,  and 
in  a  spoon  over  a  candle  would  boil  and  smoke,  excepting  s  un-  ^  nail  grumous 
parts.  In  the  midst  of  the  membrnne  was  a  hard  and  knotty  s  ib,tai»ce,  in  which 
lay  a  small  bone  of  a  stranj^e  shnpe,  with  a  jjcrio5tcmi  on  it,  which  was  hard  to 
sepnrate  from  it.  The  bone  is  hard,  white,  aud  aomewitat  l.irger  than  the  largest 
of  the  hones,  m  the  meatus  auditorius. 

The  other  tumor  was  thrice  as  large  as  the  former,  and  about  two  inches  dis- 
tant from  it,  yet  connected  to  it  by  a  strong  membrane  of  the  extended  testicle. 
Opening  it,  there  sprung  out  a  more  white  and  liquid  sort  of  grease;  but  in  the 
middle  was  as  thick  as  the  former,  and  of  the  colour  and  ronstitntion  of  live 
honey;  for  which  cause  it  rn;i\'  he  called  a  tneliceris;  tliougli  the  nillamiiiability, 
both  of  this  and  the  other,  makes  them  both  steatomata.  in  the  midst  of  this 
lay  enveloped  a  large  lock  or  two  of  hair,  variously  entangled  like  those  the 
countrymen  call  elfs-locks,  which  are  a  species  of  the  plica  polonica :  the  colour 
was  of  a  blackish  brown,  and  the  quantity  four  times  as  much  as  the  former. 
Some  port  of  this  hair  was  long,  and  evidently  grew  out  of  the  inward  parts  of 
the  membrane,  in  which  it  was  radicated,  arid  from  whence  it  was  plucked. 
Thi=:  fr-.t  was  more  inflatm:iriblc  than  the  otlicr,  neither  did  it  crackle  in  burning 
\lietoi  mer,  and  left  lewer  spots  in  liie  spoon.  In  the  duphcatures  of  this 
membraue  also  was  a  lump  which  contained  another  misshapen  bone,  very  hard 
and  hollow,  covered  with  a  skin  like  a  periosteum  without,  and  the  dura  meninx 
within :  so  that  it  is  hard  to  say,  whether  nature  was  forming  a  tooth  with  part 
of  the  jaw,  or  the  whole  cranium. 

On  Injinttehj-infinite  Fraciions.  Bij  Dr.  Roh  fFood,  Master  of  the  Mfifhfimaiical 
School f  lately  fomd'sd  hij  his  sacred  MajeUify  in  Christ- Church  liuspuai^  for 
the  Improvement  qf  Naii^aiion.    Phiios.  Collect,    K*  3,  p.  45. 

Juliuitcly-irifiuite  fractions,  or  ail  the  powers  of  ail  the  fractions,  whose  wvl- 
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mentor  iii  1,  are  all  of  them  together  equal  to  an  unit,  or  1.  And  so  of  others, 
as  here  below* 

A     R    ,  ^  » 

q  c  qq 

1  =4-  -  i  +    +    +    4    +  fV 

•S-  =  +  +7V+Thr  +  -nnnr  &c 

&:c.  &c. 

A  is  a  rank,  or  series  of  absolute  numbers,  or  rather  of  all  the  fracuons  wliose 
numerator  is  1;  which  is  supposed  to  be  coritiuued  in  infinitum  downwards. 
H  is  another  series  of  all  the  rootSj  whose  numerator  is  I,  of  alJ  the  powers  of 
such  fractions ;  supposed  likewise  to  be  continued  in  infinitum,  p,  all  the  re- 
51>ective  powers  of  such  fractions,  viz.  squares,  cubes,  &c  or  so  many  ranks  of 
geometrical. proportionals ;  supposed  to  be  continued  in  infinitum,  both  to  the 
right  hand,  and  also  downwards. 

T^mma.  Each  of  the  said  ranks  of  powers,  together  with  their  respective 
coots,  is  equal  to  each  of  the  several  numbers  under  A  respectively. 

•  c  e  g      /  d  h 

Demonstration.  If  from  the  line  ab  you  take,  for  instance,  4  part  towards  rtrv 
suppose  ac,  and  also  from  the  other  end  of  the  same  line  ai,  you  take  two  sucii 
parts,  or  ^  parts,  towardai^,  suppose  bd,  viz.  a  number  of  parts  less  by  two  than 
the  whole  line  ab  was  first  supposed  to  be  divided  into,  there  will  remain  the 
line  cds  ac  =  4  of  ab.  Then  again,  if  fi;omc(fyou  take  4r  part  thereof  to- 
wards  a,  suppose  ce,  and  from  the  other  end  f  parts  of  the  same  cd,  suppose  df, 
there  will  remain  only  efz=  cr  —  of  cd.  And  jf  you  still  go  on  without  ceas- 
m^,  to  take  oil  the  side  towards  -i- part  of  what  was  taken  last  before,  and 
twice  as  nnich  on  the  other  Side  towards  h,  there  shall  be  found  between  the  two 
.iines  jast  taken,  always  remaining -f  P^*^  of  *-he  line  from  which  they  were  taken. 
From  which  ^  part  there  may  still  after  the  same  manner  be  supposed  to  be  taken 
ftwo  other  such  lines.  But  if  this  be  supposed  to  be  done  infinite  times  actually, 
then  there  will  nothing  more  remain  between,  and  so  the  continued  division  on 
either  side  will  come  exactly  to  the  point  supposing  to  be  4-  of  a  and  bg 
=  tl  ag.  For,  because  that  wliich  was  taken  away  towards  b,  was  always  twicer 
as  much  as  that  which  was  taken  away  towards  a,  the  total  sum  of  all  the  lines- 
taken  away  towards  /■,  whicli  altogether  make  up  the  line  b?:;,  must  be  tw-ice  as 
laucb  as  the  line  ogt  wbicii  is  tiie  total  sum  of  all  the  Unes  taken  awa^  LovvardiS' 
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a,  viz.  bgssiagi  and  cimsequently  hg  +  ng,  or  tlie  whole  line  ab,  is  eqval 
to  3  a^:  and  therefore  a^s  ^of  a    which  was  to  be  demonstrated. 

The  like  construcUon  and  demonstration  may  he  u^ed  in  taking  away  any  other 
part  of  any  quantity,  and  the  like  part  ngain  of  the  first  mentioned  part,  and  so 

In  infinitum.  The  total  sum  of  all  the  pjrts  w  taken,  or  supposed  to  he  taV.en, 
shall  be  equal  to  a  certain  qunntitv,  or  it.jft,  oi-  Inaction,  whope  denoniiuator 
shall  be  less  by  an  unU  tlian  the  deuonuuator  of  the  rirSt  uicnlioned  pnrt;  as 

And  so,  that  whidi  the  incomparable  Archimedes,  in  squaring  the  parabola,  has 
only  demonstrated  in  one  particular  case,  viz.  ^=54.  +  ,^^  +  ^+  4.  ^Vro 
&c.  and  that  with  a  huge  apparatus  of  preliminary  propositions,  amounting  to  a 
whole  book,  is  here  universally  demonstrated  in  mII  cases,  which  are infinite,*and 
by  a  very  simple  and  easy  method,  in  Des  Cartes  w:!)-. 

Now  if  each  of  the  said  ranks  of  powers,  together  with  their  respective  roots, 
be  e4iial  to  the  several  numbers  or  fractions  under  Ai  as  is  demonstrated  by  the 
lemma;  then  is  A  the  sum  of  them  all,  or  equal  to  them  all :  that  is,  R  4-  p 
A  =  K  1 :  for  R  is  the  same  with  A— 4,  or  1;  or  but  (^4)  one  infinite  part 
larger.  Wherefore  p  =  1.  Q.  £.  D.  viz.  infinitely  Infinite  fractions  are  equal 
to  a  Mnit,  viz.  to  the  least  integer  root. 

Hence  it  appears;  1.  That  there  is  given  a  progression  in  infinitum — 1.  That 
there  is  a  progression  nut  only  to  one  infinite,  bat  to  several  infinites,  or  rather 
to  intinite  inlmites. — 3.  That  tills  may  be  performed,  viz.  this  caicuiation,  by  a 
very  limited  and  slight  capacity.— 4.  That  this  whole  progression,  or  these  infi. 
nite  progressions,  may  be  numbered  or  summed  up.— 5.  And  that  into  a  sum, 
not  only  not  infinite;,  but  so  very  small,  as  to  be  less  than  any  niimber.—- It  ap- 
pears further,  that  some  infinites  are  equal,  others  unequal and  that  one  infi« 
nite  is  equal  to  two,  or  three,  or  more,  either  finites  or  infinites. 

For, 

1.  i'hc  infinite  powers  of  the  first  rank  arc  =  4-  =  ^i-,  and  also  equal  to  all 
the  infinilely-iullaite  powers  of  all  the  other  ranks. 

viz.  equal  to  the  re* 
spective  mean  pro- 
portional numbers 
.  between  tljc  square 

Those  of  the  fourth  are  =r  ^  =  ^ 


The  infinite  powers  of  the  second  rank  are  s  <f  s 
Those  of  the  third  are  sr  .,1^  =: 


lliose  of  the  fifth  are  =  -.rV  ^ 
&c.  in  infinitum. 


numbers  lebpeciive- 
►ly,  ese.gr. 

4,     6,  a 

9,  12,  id 
16,  20,  25 
25,  30,  36 
&C.  in  infinitum. 
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S.  The  infinite  powers  of  the  first  two  ranks  are  =  4. 

Those  of  the  first  three  are  = 

Those  of  the  first  four  are  =  -f. 
Those  of  the  first  five  are  = 
&c.  in  infinitum. 

9.  All  the  powers  of  ari  the  infinite  ranits,  except  tlie  first;  are  —  i, 

all,  except  the  first  two,  are  s=  -f. 
allf  except  the  first  three,  are  =  4. 
all,  except  the  first  four,  are  =  -f . 
&c.  in  iDfinitum. 

These  later  corollaries  may  all  appear  by  simple  addition  and  subduction,  and. 
to  ojay  many  more. 

Experimenis  madk  with  the  lAquid  and  solid  Pkosphorus,  Comtimnicated  to  the 
Collector^  hifDr*  Frederick  Slare,  F,  R^S,  andone  of  the  College  of  Phfiiciam^ 
Fhihs,  Collect,        3,  p.  48. 

The  eipenments  that  I  showed  the  Royal  Society  the  last  suromer,  were  some 

with  a  liquid,  and  some  with  the^oHd  phosphorus.  These  two  do  not  materially 
differ,  being  made  both  out  of  substances  taken  from  the  human  body.  The 
liquid  is  a  substance  mixed  with  a  hquor,  wliich  tiiough  it  burns  a  person  w  hen  in 
a  solid  m&bS,  will  aot  offend  the  most  trader  hand,  or  even  heat,  when  washed 
ki  it.  This  phosphorus  retains  not  its  light  veiy  long,  if  close  stopped ;  yet  ia 
one  sort  I  have  observed  a  kind  of  flashing  six  or  seven  times  successively, 
though  the  g^aas  was  dose  stopped.  The  other  phosphorus^  which  is  solid, 
diilisrs  not,,  as  was  said,,  materially  from  the  fluid,  being  made  for  the  most  part 
from  urine ;  but  I  am  satisfied  that  it  may  be  as  well  made  of  blood,  if  it  couid^ 
be  as  easily  obtained  as  urine  in  great  quantities,  since  the  latter  is  only  the  se- 
tum  of  tlw;  blood  strained  through  the  kidneys,  in  tiii«  preparation,,  we  have- 
notonly  the Goromoaanalysisintaphlegm,  spirits,  vohilile salts,, sulphurs^  or  oils; 
but  divers  other  extraordinary  appearances  before  this  grand  product  comes. 

The  substance  of  this  phosphorus  may  be  made  as  transparent  as  any  resinous  • 
body,  and  will  melt  like  wax  in  warm.waterrand  when  oold,  it  is  e&{M;^ingiy.  tough, 
and  cuts  like  Inna  cornea,  or  rather  somewhat  harder.  When  it  is-  all  under  the 
water,  it  ceases  to  shine;  but  whenever  any  part  of  it  chances  to  emerge,  or  fret- 
up  hi  to  the  air,,  though  the  glass  be  hermetically  sealed,  01  perfectly  shut,  yet 
it  will  shine.  I  have  kept  it  in  a  large  glass  without  water  for  several  days,  and; 
|et  continually  shining  with  little  or  no  diminution  of  its  light  or  weight.. 

VOL,  u..  a,  T 
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Of  this  solid  I  have  had  some  parcels  much  more  vigorous  and  inJiammablc 
than  others.    When  I  made  some  experiments  last  summer  with  this  solid 
phosphorus,  every  one  handled  it  without  any  danger:  but  I  have  since  had 
some  parcels  tliat  woutd  scarcely  endure  the  touch  of  a  warm  hand,  without 
taking  ^rt  and  burning.   Making  some  experiments  in  the  company' of  a  very 
worthy  and  ingenious  gentleman,  I  laid  down  a  piece  of  thi^  lumin  nis  substance 
nbout  two  draciims  in  weight,  and  it  took  tire  when  no  caivlle  vva>  in  the  tooin; 
it  bl  azed  like  a  i'lgRot,  and  burnt  the  carpet  and  board  it  lay  upon:    ti)is  son  is 
only  for  the  eKperienced  and  careful  to  meddle  with.    The  less  vigorous  af- 
forded ns  this  experiment.   We  wrote  with  a  pointed  end,  what  words  we  pleased 
in  the  light;  then  we  removed  into  the  dark,  and  had  very  radiant  and  legible 
tiharacters,  looking  like  words  written  with  a  beam  of  light.   If  we  carry  these 
glorious  letters  to  the  fire  side,  and  softer  them  there  to  grow  warm,  they  wilt 
presently  turn  into  dark  lines,  and  remain  as  long  as  good  mk  may  be  thought 
to  do.    This  light  is  very  diffusive  of  itself,  for  I  have  marked  down  abo/e  a 
hundred  characierb  with  this  illustrious  pencil,  and  found  not  a  twentieth  part 
consumed.   In  like  manner  I  weighed  out  half  a  grain,  and  spread  it  over  my 
hand  at  night,  which  it  gilded  all  over  and  continued  light  all  the  night;  for  so 
\  found  it  next  morning.    As  a  further  proof  of  its  diffusive  quality,  having 
weighed  out  one  grain  and  counterpoised  it  in  good  scales,  it  continued  to 
flame  in  the  open  air  for  seven  or  eight  days,  insomuch  that  shutting  my  study 
windows  by  days,  I  could  alway  see  a  beam  of  fire,  and  when  I  looked  intent 
\ipon  it,  it  sent  up  a  white  fiame  into  the  ambient  air;  which  a  large  piece  does 
very  remarkably.    After  all  was  burnt  out,  we  had  no  ashes  or  recrecneats,  save 
only  a  little  moisture,  which  tasted  subacid.   Having  suflfered  a  larger  piece  to 
hum  out,  I  had  more  moisture,  which  tasted  like  a  weaker  oleum  sulphuris  per- 
campanam.*'   Its  fumes  are  sulphureous;  and  in  all  its  properties  it  seems  mosdy 
referable  to  snlphnrs  on  account  of  its  inflammability,  and  because  it  neither 
loses  nor  is  dis'^olvcd  in  water. 

What  meflical  use  may  be  made  of  this  noble  roncretc,  time  may  discover. 
Afid  wiiat  service  it  may  be  of  in  helping  us  to  explain  other  phasnomena  of 
nature,  I  should  be  glad  to  know,  particularly  as  to  that  ob>ervation  of  the 
learned  Dr.  Croone,  who,  on  rubbing  his  body  with  a  firesh  and  well  warmed  shif^ 
has  made  both  to  shine;  and  also  that  of  a  worthy  Bristol  gentleman,  who  with 
his  M>n  told  me,  that  after  much  walking,  both  their  stockings  will  frequently 
«hiae.'f* 

•  Phosphoric  acid.  (PbcMpbonxwMid  of  the  new  noawodature,) 
An  eleccrical  pbenomieoon. 
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Some  Microteopieal  O^ervathnt  made  by  Mr  jinthony  Leuwenkoeek,  concerning 
tkeGIobulous  Panicles  in  Liquors,  tnwf  the  Aninuds  in Semine  Mcuculino  in- 
seelorum,    Pktlos.  CoUeci,        3,  p.  51. 

I  set  wine  to  fermeot  in  a  bottle  in  my  study,  the  lees  of  which,  after  it  had 

done  fermenting,  I  found  to  be,  for  the  mo5t  part,  made  up  of  globules,  con- 
creted of  0  lesser,  which  were  less  ihaii  those  of  W^'^d  or  yfst.  The  s!>me 
also  was  observed  in  other  instances  wilh  wine,  as  well  as  wiili  blood  and  beer 
yest.    In  fermenting  syrups  Uie  globules  seemed  to  consist  of  3  or  4  only. 

The  same  was  observed  in  water  also,  viz.  the  globules  chiefly  consisting  of 
assemblages  of  6  other  globules.  Among  these  globules  too  were  seen  many, 
animalcules  swimining  about.  In  milk,  warm  from  the  cow,  were  found  glo- 
bules of  the  size  only  of  the  6th  part  of  a  blood-globule,  and  Others  of  2,  3,  4, 
cr  5,  sticking  together.  Such  globules  also  are  found  in  tlie  air,  in.  the  time  of 
mists  or  togs. 

Having  examined  the  male  seed' of  a  red  chafer,  1  of  which  I  hod  coupled 
together,  I  found  that  there  were  many  living  animals  lying  together  in  a  tluid 
matter,  the  fore  part  of  their  body  roundish,  but  with  long  tails.  I  also  exa- 
mined the  male  seed  of  May  flies,  and  I  saw  at  first  many  little  worms  in  it, 
bnfe  none  alive;  afterwards  taking  2  coupled,  I  found  an  opening  in  the  back 
ef  the  female,  and  several  eggs  there;  and  I  could  plainly  see  living  crea- 
tures in  the  male  seed  wriggling  and  bending  themselves  like  worms  into  6<or  8> 
fiexures. 

I  examined  grasshoppers  also,  and  found  worms  in  the  male  feed,  liut  not 
alive,  in  the  month  of  July;  but  continuing  my  observations  till  the  latter  end 
ef  August,  I  found  them  perfectly  alive,  lying  in  some  places  25  or  more  toge- 
ther, witb  their  wpper  parts  ranged  in  order  by  eadi  other,  and  their  tails- 
spread  out  wider,  and  making  mueh  motion  with  them  like  serpents,  though' 
the  other  parts  lay  still.    Prosecuting  my  inquiry  further  into  the  male  seed 
of  l^ies,  I  saw  a  great  many  small  thin  creatures  or  worms.    In  furthering 
this  inquiry,  I  observed  the  stomach,  of  a  fly  full  of  a  dear  -^nhsfance,  )n:xed 
with  a  great  number  of  square  figures,  or  bodies,,  whose  angles  were  all  ng  hi, 
tome  were  ^ct  squares,,  others  oblongs  and'of  different  size,  and  so  clear  and.- 
thin,  aa  if  one  had  seen,  a  gneat  quantity  of  looking-glass  plates  ground,  of  se-^ 
veral  sizes.   This  issued  out  of  the  stomach  by  a  hole  I>  made  with  a  needle's- 
point;  I  observed  also  many  living  worms  in  a  female  horse-fly,  which  were 
larger  and  shorter,  but  their  wriggling  much,  quicker,  and  they  lay  in  a  deaiv 
iquor  Within  the  bowels  of  the  fly. 

As  L formerly  spent  luucu  tjuicand  pains  to  observe  how  the  worms  of  iusecta- 

4X2. 


90S  PfflLOflOVKICiLL  TBAIISACTIOIIS*  [aHHO  l6eU 

were  prfwiuced  out  of  tiie  egg-*,  and  how  thoy  grew  and  spun  themselves  a  co- 
vering like  the  siikworm,  and  after  several  cbituges,  tarned  into  iiies  of  several 
kinds;  sol  have  now  niuch  laboured  to  traoe  the  ori^nal  of  life  in  the  male 
seed  of  insects.  And  to  my  great  satisfaction  I  have  certainly  discovered  a  great 
quantity  of  animals,  having  the  figure  of  aerpeots,  but  longer  and  thinner  in 
proportion,  and  shut  up  in  small  bladders  about  the* size  of  a  small  8aiKl>  which 

1  take  to  be  ti»e  tesiides  of  those  flies.  Atjd  I  am  satisfied  that  flies  have  1  of 
those- bladdf-rs,  though  I  could  hud  but  1  in  some,  bt-cause  I  suppose  the;  other 
might  be  broken  by  dissecting.  But  I  am  most  surjinsed,  iliat  iu  the  seed  of  so. 
very  small  a  creature  as  a  fly,  there  should  be  found  living  creatures  so  large  in 
proportion. 

I  have  found  such  animalcules  In  creatures  of  all  ai£es  and  ^edes,  from  t 

horse  to  a  small  horpe-fly,  and  might  have  seen  them  possibly  in  smaller,  it 
their  exceeding  smallness  and  transparency  did  not  hinder.  I  have  often  found 
a  great  company  of  animals  m  the  male  ciced  of  goats,  but  smtiller  than  those 
of  flies,  and  have  often  seen  great  quantities  of  eggs  in  uic  female,  winch 
make  her  look  laiger  and  clearer. 
I  have  lately  examined  water,  in  which  beaten  pepper  was  steeped,  and  /bund 

2  sorts  of  an  mah  for  shape,  and  each  of  tlioae  sorts  to  contain  graater  and 
smaller  kinds;  tlie  greater  I  supposed  the  elder,  the  less  the  younger;  I  con- 
•ceive  1  saw  m  some  of  the  greater  sorts,  the  young  ones  in  their  bodies;  and 
when  I  observed  i  swimming  jojned  together,  1  conceived  they  were  coupled^ 

J  Hay  of  helping  Short-sigktedneis%    By  Mr,  Bob,  Hook,    Pkilou  Collects 

N**3,  p.  59. 

Having  found  by  many  trials,  that  some  short-righted  persons  could  And  little 
or  no  relief  by  the  use  of  concave  glasses,  for  seeing  objects  distinct  at  any  dis* 

tnnce;  I  con'^wlen  ri  whether  conVex  glasses  might  not  be  made  useful  for  that 
purpose.  Hereupon  I  considered  the  cause  of  short-sigh ledness,  and  finding 
that  any  one  migiit  be  made  short-sighted,  and  to  be  able  to  distfnguish  nothing 
but  what  is  placed  very  near  his  eye,  but  within  certaiti  limits  of  distance,  by 
looking  through  a  very  deep  pair  of  spectacles^  such  as  old  men  nsej  I  cun< 
eluded  that  what  glasses  should  make  this  man,  whilst  looking  through  these 
spectacles,  see  things  at  a  greater  distance,  woqU  also^wlp  any  other  person 
■that  tihoulfl  be  short-sighted  by  nature. 

Next  I  consRlered,  that  by  the  help  of  a  convex  gl.iss,  placed  between  the 
object  and  the  eye,  the  image  of  tiie  object  may  be  made  to  appear  at  any  dis^. 
tanccfrora  theeye;  and  consequently  all  objects  nmy  thereby  be  made  to 
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pear  in  a  place  not  too  far  ofF  nor  too  near  to,  bat  at  a  convenient  distance 
irom  the  eyet  so  that  the  sborUsi^ited  eye  shall  view  the  picture  of  the  object 
in  the  same  manner  as  if  the  object  itself  were  in  that  place.  Bat  then  be- 
cause the  pictures  thenisdves  are  so  inverted,  and  therefore  will  be  uncouth  to 
■one  not  used  to  see  them  in  that  posture,  I  considered  of  these  expedients  to 
help  that  defect  also. 

First,  if  it  be  only  for  reading;  of"  a  book  or  writing,  thprc  needs  nothing 
but  the  inversion  of  it)  and  then  holding  the  convex  at  a  due  distancei  for  the 
picture  of  the  letters  will  appear  erected  in  the  due  place,  for  the  eye  to  see  and 
distinguJsh  them  very  plainly. 

Secondly,  for  seeing  to  write,  I  thought  this  would  be  the  best  expecttents 
that  the  shortsighted  person  should  first  learn  to  read  with  his  naked  eye  up« 
side  down,  which  may  be  quickly  attained. 

Thirdly,  for  distfngflishin^  objects  at  a  distance,  T  cnn  assert  by  my  own  ck- 
perience,  tliat  with  a  little  use  of  conlemplating  objects  mvertcJ,  one  shall  have 
as  good  aii  idea,  und  a»  trm  a  ienowlodge  of  all  manner  of  objects,  as  it  they 
were  seen  erected  in  their  natural  posture.  For,  in  truth,  all  men  have  the 
picture  of  the  object  inverted  at  the  bottom  of  the  eye,  and  not  erected,  whidi 
is  the  place  where  they  are  veaUy  seen;  aud  yet  we  see  by  use,  that  we  have  an 
idea  of  it  as  if  it  were  erected,  and  by  much  use  of  seeing  things  inverted,  the 
flame  idea  will  be  formed  as  by  seeing  them  Erected. 

Of  the  best  Form  of  Horizontal  Stiih  for  a  MiHy  and  of  the  incUn^Saiis  ^ 
Shps*   By  Mr,  Hook,   PkUos,  Collects   N^'a,  p.  6l. 

The  invention  of  horizontal  vanes  consists  in  disposbg  each  of  them  so,  as 
that  they  may  receive  the  greatest  impression  from  the  wind  that  is  possible  in 
every  point  of  the  circumierence  through  which  they  pass;  and  the  least  hin- 
drance to  the  motion  by  the  stagnant  air  behind.  TliKs  IS  founded  on  the  same 
principle  with  that  of  the  sailing  of  ships,  and  other  vessels  on  the  saa,  viz, 
on  disposing  and  ordering  of  the  vane  or  sail  so,  as  to  stand  in  the  best  position 
possible  to  move  the  arms  of  the  mill  or  the  body  of  the  ship^  Ttie  ikst  prin- 
ciple then  common  to  both  is,  that  the  vane  or  sail  be  as  near  as  possible  a  per- 
fect plain  and  smooth  surface,  without  any  bellying  pr  curvity.  Secondly,  that 
the  air  may  have  as  many  passages  between  the  parts  of  the  vane  or  sail  as  may 
be,  that  the  moved  ^ir  may  come  to  jit  as  free  as  possible  without  being  Interr 
cepted  by  a  stagnant  air  before  it,  to  impede  or  divert  its  force.  Thirdly,  that 
the  plain  of  the  vane  or  sail  be  put  in  the  middle  inclination,  betiveen  tlie  way 

of  the  wind  and  the  way.ol  tiie  arm,  or  that  of  the  body  of  tiie  ship. 

3 


510  tniLoiorHicAL  TKARtAOTioirs.  [amno  168 1 

This  contrivance  will  not  only  be  nsefiil  for  all  manner  of  milfs,  eitlier  for 
grinding,  sawing,  polishing,  bruising,  drawing,  and  raising  water,  blowing  bel- 
lows, &c.  in  the  same  manner  as  common  windmills  are  now  used;  but  may 
be  also  of  great  use  for  watermiUs  in  rivers,  where  there  can  no  dam  be  made, 
as  may  also  the  perpendicular  vanes  of  other  milts. 

An  Occultuiian  of  Aldcbaran,  or  the  BulFs  Ei/ei  by  the  Mom,  Jan.  1,  JV.5, 
168 1,  observed  at  Dantzic  by  M.  Hevelius,    Philos,  Collect,    N^'S,  p.  65. 

The  star*8  first  immersion  at  7^  a?",  viz.  at  Mare  Syrticum,  under  the  island 
Cercinna,  the  altitude  of  Andromeda's  Head  being  then  fto"*  32'.  The  star 
emerged  at  8**  46,""  viz.  at  the  greater  island  of  (he  Caspian  Sea. 

ufn  EcJifse  of  the  Moon,  of  August  tite  igili,  ifiBl,  N.  S.  in  ike  Morning,  oi- 
served  at  the  Royal  Observatory  of  Paris.    I  '/uias.  Collect.         3,  p. 

Digits  edip»<rd,  h,     «,  i, 

0^  0^   0'. .  The  banning  at   1    58  30 

0   0    0  .  .At  the  centre  of  the  moon  .2   37  80 

10    1    O The  greatest  obscuration   3   36  45 

6   O    0  . .  To  the  centre  of  the  moon  ....  4   1Q  O 

O    O    O. .  The  end  of  the  eclipse.   5    13  O- 

The  whole  duration   3    l-l  30 

Note,  That  at  5"  13""  the  apparent  altitude  of  the  upper  edge  of  the 
sun  was  \  f  10",  and  that  of  the  moon  1*  1 1'  3q^ 

The  same  Eclipse  of  August  19,  in  the  Morning,  O.S,  168I,  observed  at  Green- 
wich by  Mr,  Fkansteed,    Fhitos.  Collect.    N*  3,  p.  67. 

Beginning  of  the  eclipse  at  1*  SO''  40*  in  the  morning,  corrected  h'me.  At 
3"  14™  \2'  the  remainir)g  lucid  parts  were  109»=  5'!17%  after  which,  therooon 
was  uo  more  seen  for  clouda. 

A  full  Account  of  divers  strange  Symptoms  which  happened  to  a  Patient  at  Bemei 
By  Sigisfwnd  Konigt  M,D,  Abridged  and  translated  from  the  LatOK 
Philos.  Collect,  K"3,.p.66. 

This  communication  gives  a  history  of  the  case  of  a-  youi^  woman>  Marga- 
letta  Lauwer,  at  that  time  about  ^5  years  of  age,  who  in  the  spring  of  1678; 
when  she  was  in  her  list  year,  menstruis  de/kientibus,  waa  affiscte(f  with  the 

most  excruciating  pains,  seizing'  at  different  times  various  parts  of  the  body, 
and  accompanied  with,  a  sudden,  eruption  of  vesicles  op  bladtlers,,  of  a  haod'l 
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breailth,  filled  with  a  serous  fluid,  and  producing  a  most  violent  burning  sen- 
sation; 80  as  tQ  be  quite  intolerable,  inducing  delirium,  unless  the  contiiined 
fluid  was  speedily  let  out.  When  the  blisters  were  thus  destroyed  in  one  part, 
they  soon  afterwards  appeared  in  anf)ther.  The  girl  was  removed  to  the  hos- 
pital, where  she  had  the  assistance  of  ail  the  physicians  thereto  belonging.  After 
resisting-  a  course  of  demulcents,  dissolvents,  evacuants,  ice.;  the  disorder 
yielded  at  last  to  a  mercurial  salivation;  and  the  patient  was  dismissed  in  March 
i679»  a'^<f  8  ojonths  of  raedical  treatment,  being  directed  to  drink  chalybeated 
goat's  milk. 

From  this  time  she  continued  wdl  until  the  3d  of  January,  i6dO,  when  the 
vesicular  eruption  re-appeared.  On  the  5th  she  was  admitted  into  the  hospital 
a  second  time;  and  it  was  again  intended  to  have  recourse  to  salivation,  which 

had  before  succeeded  so  well.    In  the  mean  while  it  was  thought  proper  to 
employ  some  [preparatory  remedies.    During  the  use  of  which  a  stidden  retro- 
pulsion  of  the  acrid  bumour  from  the  surface  to  the  interior,  took  place  on  the 
15th,  when  all  the  blisters  disappeared.    Although  this  was  a  matter  of  rejoic- 
ing to  the  patient,  she  being  thereby  freed  from  her  excruciating  pains,  yet  was 
no  good  augured  from  it  by  her  physicians,  who  apprehended  the  humour  might 
lall  upon  some  important  viscus;  to  prevent  which  (as  much  as  possible)  some 
discutient  and  diaphoretic  medicines  were  prescribed.  Five  days  afterwards,  viz. 
on  the  20th,  these  apprehensions  were  seen  to  be  too  well  founded;  the  patient 
being  seized  with  pain.s  in  the  loins,  bladder,  perinceum,  and  inguina,  accom- 
panied with  a  prostration  of  strength,  loss  of  appetite,  symptoms  of  inflamma- 
tioD,  suppression  of  urine,  a  quick,  and  irregular  pulse;  from  all  which  it  was  in- 
ferred that  nephritis  had  taken  place.   Accordingly  recourse  was  had  to  vene- 
section, emulsions,  and  an  emollient  and  paregoric  clyster;  which  to  the  asto- 
nishment of  every  person  came  away  by  vomiti*jg,  in  a  quarter  of  an  hour  af- 
terwards.   The  clyster  being  repeated  it  was  again  discharged  by  the  mouth, 
and  along:  with  it  a  number  of  small  stones,  to  tlie  qunnfityof  half  an  ounce 
in  weiglit,  but  without  having  any  ffpces  mixed  with  them.    The  warm  bath 
was  prescribed^  blisters  were  applied  to  the  limbs  (with  a  view  to  re\  ulsioii)  and 
anodynes  and  discutjents  to  the  loins  and  region  of  the  pubcs;  venesection 
was  repeated  (whereby  the  fever  was  abated)  and  laxative  decoctions  were  given; 
which  last,  however,  as  well  as  broths  and  whatever  else  she  swallowed,  were 
vomited  up,  and  along  with  them  a  great  number  of  small  stones,  as  liard  as 
flmt,  tr>frether  with  broken  pieces,  resembling  white  marble  both  in  colour 
and  hardness.    Recourse  was  again  had  to  clysters,  which,  as  bclore,  were  dis- 
charged upwards,  and  along  with  them  an  increased  quantity  of  stones,  which 
in  the  preceding  vormtings  vvere  not  larger  tlian  peas,  but  now  were  as  large  as 
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filberts.  Although  the  diiiiculty  of  makinp;  water  was  extremely  urgent,  yet  on 
iitrod'jcing  the  catheter  into  the  bladder  not  a  drop  of  water  canie  away.  The 
catheter  iituck.  there  as  thoi^h  it  had  been  glued  in,  and  wben  it  was  Hirred 
it  showed  that  the  bladder  was  full  of  mucus.  We  suspected  that  there  were 
calculi  in  the  kidneys,  the  bladder,  and  the  mesenteric  glands,  as  we  bad  had 
proof  that  they  existed  in  the  stomach  and  the  intestinal  canal.  The  belly  was 
distended,  but  nor  to  n  gre<it  degree,  accompanted  with  oppression  of  tlie  prse- 
cordia,  dilTicLi'ty  of  brerithiiig,  and  a  most  acute  lancinating  pain  in  the  region 
of  the  right  kidney  and  in  the  left  hypochondrium,  and  a  noise  iike  the  clash- 
ing of  stones  one  against  another  was  heard  when  the  belly  was  pressed  with 
the  hand,  or  when  the  patient  vomited,  and  this  noiae  skill  oonttnues.  But 
what  is  the  most  surprising  of  aU,  the  girl  during  the  whole  of  her  illnesa  had 
a  plump  and  rosy  appearance. 

Our  utmost  effort?;  were  directed  towards  puttinpr  a  stop  to  the  generation  of 
these  calculi,  and  to  wards  di^^solving  those  already  formed,  by  the  erTiployrnent  of 
various  volatile,  martiated^  remedies;  but  nothing  seemed  to  make  any  impression 
except  spirit  of  nitre.  At  the  same  time  various  decoctions  were  injected  into  the 
bladder,  to  attoiuate  the  befi>re-mentioned  mucus,  but  without  effect;  thou^ 
anodynes  were  added  to  lessen  irritation.  At  length  on  the  3d  and  12th  of 
February  4  oz.  of  thick  and  green  urine  were  drawn  off  by  the  catheter.  She 
still  continued  to  vomit  2  or  3  times  a-day,  whenever  a  few  spoonfuls  of  broth, 
barley-water,  or  any  other  liquid  food,  were  given,  and  along  with  them  a 
quantity  of  calculi  equal  to  ^  an  oz.  or  6  drachms  weight,  until  the  14th; 
from  which  time  until  the  iCth  of  June,  being  an  interval  of  4  months,  ahe 
neither  eat  nor  drank ;  for  as  soon  as  a  single  spoonful  of  broth  was  given,  it 
was  immediately  rejected,  and  along  with  it  some  blood,  together  with  a  greater 
f}uantity  of  stones  than  before;  so  that  in  order  to  prevent  these  sufferings,,  we 
were  now  obliged  to  desist  altogether  from  offering  her  either  meat  or  drfnk. 
iii  this  stnte  the  patient  contniued  for  4  months,  abstaining  from  lixjuid  or  solid 
food,  and  taking  no  other  medicine  besides  a  small  spoonful  of  oil  ot^  sweet  al- 
monds, rot&ed  with  spirit  of  nitre,  every  5th  or  6th  day.  This  was  found  tb 
be  the  best  solvent,  and  was  more  acceptable  to  the  patient  than  any  other  re- 
medy; she  took  in  ti^e  whole  between  Q  and  10  oz.  of  it  during  (he  above- 
mentioned  time.  The  bowels  still  remained  costive;  all  the  clysters  tint  wece- 
sdjninistered  were  sti!!  brought  away  by  vomiting,  accompanied  with  Stones,, 
varying  m  colour  (being  while,  red,  and  grey)  ns  well  as  in  solidity,  roughness, 
and  smoothness  of  surface,  and  internal  structure.  Some  were  covered  with 
blood,  others  with  mucus.  The  dysury  was  stilt  urgent;  and  although  the  ca^ 
theter  was  introduced  every  3d  day,  not  raoiie  than  a  or  3.  oz»  of  siimjfi 
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greea  urine  could  be  drawn  off  at  a  time,  and  that  not  cftenor  llian  every  lOth  or 
12th  day;*  for  the  only  supply  of  liquid  which  tlie  patient  had  was  from  the  clyslert. 
On  the  6th  of  April,  3  jO£.  of  a  clear,  thin,  blue  urine  were  voided,  but  it  was 
never  afterwards  of  this  colour.  On  the  J  7  th  the  urine  again  appeared  greenish, 
and  was  loaded  with  a  large  quantity  of  gravel.  Hie  pains  afterwards  returned 
with  excruciating  violence  (especially  in  the  loins)  so  as  to  induce  detiriam, 
followed  by  stupor,  laughing,  ''inf^ing,  fever,  &c.  With  the  intention  of  pro- 
curing evacuatiuns  downwards,  April  20th,  2  grains  of  merciirius  vitie  were 
given,  and  on  the  2d  of  May  3  grams  more ;  but  the  consecjueuce  was  2  vo- 
mitings, in  which  there  came  away  7  drachms  of  calculi.  To  overcome  the 
obstinate  constipation,  and  also  with  a  view  of  exciting  a  ptyalism,  4  oe.  of 
quicksilver  were  given  on  the  6th  of  May,  and  on  the  10th  6  ounces  more ; 
hut  it  flipped  through  the  inte^ittnal  cana!  without  bringing  any  thing  along  with 
it.  In  lliis  state  tiie  pntient  continued,  without  taking  any  sustenance,  until 
the  lOih  of  June,  when  it  was  determined  to  clear  the  intestines  by  a  solution 
of  sal  pofychrestum  in  a  large  quantity  of  warm  water.  Accordingly  6  oz.  of 
this  solution  were  administered  every  quarter  of  an  hour,  until  3  pints  were 
swallowed,  the  patient's  mouth  being  held  close  after  each  enhibitiou,  so  as  to 
prevent  the  Kqnid  from  bdng  vomited  back,  fiy  this  method  an  evacuation 
downwards  was  efferted,  consisting  of  a  large  mass  of  excessively  indurated 
foces,  which  distended  the  extremity  of  t!ie  rectum  to  such  a  degree  as  to  ex- 
cite an  apprehension  of  bursting  it.  Thus  what  had  been  vainly  attempted  for 
the  space  of  4  months  by  a  great  variety  of  medicines,  was  at  last  accomplished 
by  a  simple  solution  of  polychrest  salt  in  common  water.*!* 
rium  abated,  and  the  appetite  returned. 

Up  to  Nov.  there  was  an  evacuation  by  stool  every  5th  or  6th  day  with  occa- 
sional voT.itings,  so  that  colculi  were  now  voided  both  up\v.ird<s  and  downwards, 
some  of  them  so  large  as  to  weigh  2  drachms  or  more;  and  it  will  easily  be 
conceived  that  these  rough  and  sharp-pointed  stones  could  not  come  away  with- 
out being  accompanied  with  blood  and  the  most  excruciating  pain.  On  the  9th 
of  Nov.  the  bowels  again  became  constipated,  and  all  thing»  got  worse.  The 
faiccs  cnme  away  by  vomiting,  and  all  hope  of  recovery  vanished.  In  conse- 
quence of  the  suppr^on  of  urine,  on  the  4th  of  Feb.  of  the  present  year 

*  Vnm.  the  aatboi^i  word*  it  would  appear,  that  althoogh  tbe  catlieter  was  iotrodnced  e>%ry  3d 

^37,  yet  an  c  vaciat'on  of  tirioe  did  rot  t.jki  place  each  time}  but  when  it  did,  (i.  e.  every  10th  or 
I2(h  day)  not  moie  thao  3  or  3  oz.  caoie  awa/  at  such  times. 

t  The  aQihor*a  exptessioa  is,  by  water  alone  (one  aque  omnia ibntena  solvit);  but  jest  before  he 
mendons  the  addition  of  polydiieat  salt  j  the  proportion  however  of  the  salt  t»  the  water  is  not 
stated, 
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(i()8l)  ilic  cailieter  was  introduced,  but  no  water  could  then  be  drawn  off ;  yet 
blioi  ti)'  atter^  to  the  astonishment  of  all^  the  patient  voided  (with  the  sufferings 
of  a  woman  in  labour)  8  pints  of  feculent  greenish  urine,  but  without  any 
calailus.  After  this  she  vomited  up  (instead  of  discharging  by  its  natural  pas. 
sage)  3  or  4  oz.  of  strong  sme  lling  urine  every  2nd  or  3d  day,  until  the  l6th 
of  May;  since  which  uwc,  by  the  help  of  baths  atKl  the  copious  use  of  water 
mixed  with  spirits  of  nitre,  she  this  j^umincr  is  so  far  ic^covcretl  as  to  have  a 
healthy  appearance,  and  be  able  to  waiic  about^  having  a  tolerable  appetite,  and 
making  every  day  from  3  to  5  oz.  of  clear  yellowish  w§ter,  which  deposits 
some  sediment,  and  is  at  times  slimy  and  bloody.  She  has  stools  but  scanty  and 
hard  every  4th  day,  and  she  now  and  then  vomits  up  some  calculi,  but  in  much 
smaller  quantity  than  before;  on  the  other  hmiJ,  sharp-pointed  stones  are  at 
this  time  more  frequently  discharged  from  the  bladder.  The  belly  is  still  some- 
\vh:it  tumid,  with  a  p?.infn!  luirdness  in  the  left,  liypocliondriuin  ami  in  the  ri^4it 
lumbar  region,  and  when  handled  produces  a  sound  like  that  of  stones  rubbing 
one  against  another. 

The  sudden  production  of  these  calculi  is,  the  author  remarks,  truly  surpris- 
ing. He  thinks  th^t  if  all  the  calculi  which  the  patient  voided  at  different 
times  bad  been  saved  and  put  together,  they  woiM  have  weighed  5ft.  He 
found  some  of  them  to  crumble  into  powder  on  exposure  to  the  air,  and  on 
the  contrary  to  become  harder  whet)  jiut  into  spirit  ot  wine,  or  any  other  litjuor, 
except  au  acid.  He  asks  what  couid  be  the  cause  of  the  vesicular  eruption  ? 
'  What  the  nature  of  that  mucus  which  was  contained  in  the  bladder  ?  How  the 
dysters  could  pass  from  one  extremity  of  the  intestinal  canal  to  the  other  (ah 
ano  ad  oesophagum)  and  be  brought  away  hy  vomiting,  while  the  colon  and 
rectum  were  obstructed  with  indurated  faeces?  What  could  be  the  cause  of  th? 
green  and  bloc  colours  of  the  urine  ?  Why,  when  the  catheter  was  introduced, 
no  urine  could  be  drawn  off  j  and  yet  soon  aiter  by  an  etFort  of  nature,  au 
ama2ing  quantity  was  spontaneously  evacuated  ;  after  which  there  was  again  a 
suppression  of  it?  In  what  way  the  urine  could  get  to  the  stomach  and  be  dis> 
charged  by  vomiting  ?  Lastly,  how  the  patient  could  exist  so  long  without  meat 
or  drink?* 

•  This  ij  altogeiber  one  of  ihe  most  extraordlnaiy  cases  of  calculous  atJection  upon  record.  It 
cannot  be  douhu-d  tliat  the  calculi  which  were  disdurgi.-<l  by  the  mootb  and  anns  were  for  the  most 

part  gencrnied  in  ihe  alimentary  caual ;  fur  Ihey  ajipcir  to  liavr  ditfon?-!  in  ro!n-ar  md  qnr,I:tv  from 
biliary  cakuli }  uetkber  did  ibe  ^eat  uf  ibepata  correspond  wilb  ihe  siUiation  sod  direction  of  ib& 
gaU-duct)  nor  were  there  any  sjrinptofni  of  janndice.  While  the  lythiccoacretitHM  were  forining  in 
the  aliroeiUnry  can.ilj  ihcy  wevo  llktv,  i  t  [  o.l'.iojil  iu  ihc  bladder,  and,  as  the  symptoms  strongly  rna- 
nifeiied,  ia  the  tight  kidney  alio,  if  aai  ia  both  kidoeyi.   Tbeir  tuddeo  geoenMioa  ia  so  oiaoy 
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Account  of  Books.   Philos.  Collect,    N*  S,  p.  75. 

Telluris  Theoria  Sacra,  Authore  T.  Burnelio.*    Lond.  iGsi,  4to. 

The  learned  and  ingenious  author,  considering  the  earth  as  one  of  the  greater 
bodies  of  the  world,  has  endeavoured  in  this  volume  to  give  an  account  of  its 
prorliiction,  duration,  progress,  and  changes,  from  physical  causes,  or  the  me- 
tlu*  1  of  nnture  in  the  progress  of  other  beings,  and  thereby  to  reconcile  what  we 
find  in  sacred  iiistory  concerning  it  with  a  rational  and  philosophic  theory,  which 
was  not  done  as  lir  conceives  hefore  now. 

II  Fosforo  overo  la  Pietra  Bologncbc  prcparata  jjer  rilucere  fra  l'Oml>re.  fatica 
di  Marc  Antonio  CelHo  dell"  Academia  Fjsico-mattemaiica  di  lioiiia,  lOdO. 
Fhilos.  Collect.   N*  3,  p.  77. 

The  principal  places  near  Bononia  where  the  stone  is  to  be  found  are,  1.  At 
Pradalbino.  2.  In  a  small  brook  near  the  village  Roncania ;  in  which  is  found 
great  quantity  also  of  a  white  stone,  like  sal  ammoniac ;  also  another  kind  of 
ferroeinoas  stone,  which  yields  a  viiriolate  and  stiptic  efflorescence.  3.  At 
Mf)ntc  Paierno,  which  is  most  noted  of  ail  lor  these  stones,  especiaUy  of  such 
as  are  easiest  to  be  prepared. 

It  is  oonmionly  reported  to  have  been  found  out  by  a  slioemaker  ot  Bologna, 
called  Vincenzo  Casciareto,  ingenious,  and  a  lover  of  chemistry,  who  trying  to 
get  gold  ioul  of  it,  by  chance  observed  this  shining  quality  in  its  calx,  without  any 
other  addition  of  lime,  sulphur,  talc,  antimony,  or  any  other  substance. 

It  has  no  certain  figure,  but  some  are  round,  others  cylindrical,  others  lenti- 

parts  of  the  body,  tmd  diat  not  till  after  the  €li»appearance  of  the  vesicular  eruption,  i*,  »s  indeed  Dr.' 
Konig  bimself  has  hinted,  a  most  remarkable  cii-cumstaiioe }  and  aervea  to  show  bowcautioas  practi< 

tioiiers  shoiilH  hf  in  rppclling  or  suppressing  some  kinds  of  cutaneous  affecllons.— It  w-.W  be  seen  in 
N''  181  and  itci  ot  the  Iraosactioiis,  that  rwo  of  the  calcali,  which  Dr.  Konig's  t».-itieoi  discharged 
by  the  intestinal  canal,  and  which  were  sent  to  the  Royal  Society  fioin  Berue,  were  examitied  by  Dr. 
Slare  who  fonr.rl  them  lo  disholv,?,  with  eflervewence,  in  acids. 

•  Dr.  Tho.  Buiiiet  was  a  learned  divine,  and  author  of  severril  i(!<'cnioii5  r.  orkg,  besides  this  on 
the  theory  of  the  earth  j  which,  tboogh  containing  many  uncommon  beauties,  yet  the  theoiy  is  ian- 
ciful,  and  repugnant  to  the  trae  principles  of  philoso^y,  as  was  demoostrated  by  Mr.  Keil,  and 
other  ^uihors.  The  second  part  cf  this  work  appMrcrl  in  lfi<^p  ;  nnd  the  whole  was  afterward*  pub» 
Jibhed  m  EnglisU.  Dt,  Burnet  was  born  at  Ctofi,  m  Yoikshire,  1635,  and  educated  at  Clare-hall, 
Cambridge.  In  l66S  be  was  appointed  niasier  of  the  Charter-house ;  in  which  situation  be  had  die 
merit  of  opposing  King  Tames,  svlu  had  ordered  thego\-eruor  lo  admita  papbt  asa  peniionei  of  tlie 
liouse.  In  JOSi  be  publiilied  bii  Archxologia  Philotoplfiae  ;  in  which  he  took  some  liberties  v.  'aii 
the  book  of  Genesis  j  which  not  only  stopped  his  farther  promonon  in  the  churcji,  but  ocainoued 
hU  dismission  from  the  office  of  derk  of  the  closet.  He  died  at  the  Cluirter>houst  in  17  w,  at  3o 
yenrs  of  age. 

3  u  a 
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cularj  theae  last  .ire  often  the  be.st,  as  being  more  shining  and  transp.irent, 
Tliey  are  usually  as  large  as  an  orange;  and  tliongh  Licetus  Mys  there  never  was 
any  greater  than  thai  in  Aldrovandus's  museiun,  weighing  a+fe,  yet  Uie  autiior 
has  had  them  of  5  ib.* 

Ti  e  colour  is  various,  as  ash,  sky,  rusty,  yellow,  earthy  and  white;  but  the 
l:e>t  I  r  this  use  orc  sky-coloured  jtid  white.  When  it  is  prepart^d,  it  has  in  it 
an  tiiiorescence,  iu  which  hea  the  greatest  part  of  its  virtue  of  receiving  light, 
which  it  does  most  from  the  sun,  but  less  degrees  from  the  day,  the  moon,  or  a 
flame.  Though  this  light  in  the  dark  appears  like  a  coal  [gleed],  it  is  not 
sufficient  to  read  by,  unless  applied  close  to  the  word:  it  retains  not  its  light 
long,  nor  its  virtue  above  5  or  6  )ears.  The  best  way  of  seeing  it  is  in  a  dark 
room,  after  the  eye  has  been  there  kept  for  sometime,  and  the  stone  be  brought 
in  immediately  from  being  expose  i  to  the  sun. 

For  preparing  it,  make  a  cylindrical  furnace  of  iron  or  copper  plates,  about 
7  inches  in  diameter,  and  about  7  inches  high.  Line  the  inside  of  it  witb 
strong  lute,  that  the  hollow  of  it  may  be  about  6  inches  over,  kept  from  slip, 
ping  down  by  the  lower  edge  of  the  plate  turned  in.  Make  at  the  top  4 
ijotrhc^^,  2i  inches  high,  and  inch  broad.  To  this  make  such  another 
cylindrical  pun  of  the  same  diameter,  but  n  little  higher,  making  2  ash  boles, 
or  air  holes,  opposite  to  ench  other  at  the  bottom,  large  enough  to  put- 
in  one's  hand;  line  this  al^o  as  the  other  with  good  lute,  and  make  a  bot- 
tom also  of  lute  to  reflect  the  heat.  Make  a  cover  in  tlie  same  manner, 
and  line  it  with  lute;  then  flt  a  grate  of  iron  wire,  which  may  sustain  the 
coals,  and  freely  admit  the  air;  place  this  between  the  lower  and  middle 
parts,  and  lay  npon  it  pieces  of  lighted  charcoal,  and  upon  those  some  others, 
well  charred  but  not  lighted.  When  you  have  made  this  bed  of  charcoal,  as 
high  as  the  notches,  having  made  powder  of  soirie  of  these  stones  beat 
in  a  mortar,  and  searced,  dip  the  stones  to  be  calcined  in  good  strong  aquavUae,. 
and  roll  and  cover  them  with  that  powder,  then  lay  them  dose  together  on  the 
bed  of  charcoal,  aad  make  another  bed  of  the  like  charcoal  over  them  to  the 
top  of  the  furnace,  which  then  cover  with  the  round  close  head.  Let  the  ooels 
burn  till  all  are  consnmed,  and  the  remaining  stones  are  cold;  then  take  them 
out,  and  taking  otr  the  t  rust  from  tliem,  wrap  them  up  in  silk,  and  keep  Uiem 
in  a  close  box  till  you  use  them. 

K  you  would  cover  any  figure  with  it,  beat  the  crust  you  took  off  into  a  fine. 

*  The  50  ca!ted  Fclognian  stone  h  a  sniphate  of  b.r>-(e5.  There  ue  nocniDr,  bowswr^  une^ 
wah  u  oibw  carthty  robMaocc*,  besiat*  a  poitiea  iroo. 
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P  vvder,  and  having  first  wiped  over  the  figure  with  tlie  white  of  an  egg,  sprinkle 
iip*)u  it  this  powder,  which  will  shine  as  the  stone. 
This  sort  of  furoace  is  not  absolutely  necessary,  but  it  is  convenient  as  welt 

in  delermiuinir  the  time,  as  tlie  degree  of  heat;  for  if  too  gtcat,  it  wiH  destroy 
the  quality;  it  too  little,  it  wil!  not  r:»ise  it. 

Prattica  niineiaie  del  Marcheae  Marco  Antouio  delia  Fratta,  &c.  4to.  Bologna, 
1678.        4,  p.  80. 

This  ingenious  author,  having  practised  in  the  most  famous  mines  of  Europe, 
in  this  short  treatise  teadies  how  to  make  pure  metals  out  of  the  respective 
ores. 

A  fiirtlicr  ProKccution  of  Experiments  with  Phosphorus.  By  Dr.  Frederic 
Slare,  F.R.S.    Philos.  Collect.    N"  4,  p.  84. 

To  try  the  elasticity  of  this  shining  substance,  when  brought  to  a  ilame,  f 
made  the  foliomng  experiment.  I  conveyed  a  quantity  of  it  into  a  small  bubble 
of  glass,  as  large  as  a  nutmeg,  but  blown  very  thin  in  the  ^ame  of  a  lamp,  that 
it  might  be  the  more  sensible  to  the  elasticity  of  the  substance  expanding  into 
flame.  Then  I  hermetically  sealed  up  the  end  of  the  stem  of  this  glass-bubble, 
so  that  no  air,  nor  any  thing  else,  could  escape,  without  breaking  it.  Then  I 
approached  the  sealed  glass  to  the  warmth  of  the  tire,  and  boon  found  it  kindle 
into  a  flame,  and  to  continue  to  do  so  by  emitting  flames,  and  as  it  m-rp  f)]}\n<2; 
up  the  whole  capacity  of  the  glass  for  some  short  time;  after  which  it  seemed  to 
be  extinguished  without  breaking  the  glass,  or  so  much  as  cracking  it. 

That  [  might  satisfy  myself  what  this  matter  so  flaming  did  resolve  into,  I 
made  the  following  experiment.  I  made  another  small  bubble,  with  a  large 
tube  for  the  neck,  and  left  it  open  at  the  top  to  be  as  a  chimnpy  to  the  fire  be- 
low it  in  the  ball;  then  1  made  the  niaUcr  flame  as  belore,  by  approaching  it  to 
the  heat,  and  found  my  chimney  as  well  as  the  upper  part  of  ihe  bubble  lined 
with  a  yeilowish  sulphur,  whidi  though  thus  sublimed  was  not  yet  wholly  di> 
vested  of  its  shining  property^  bat  when  a  little  warmed  the  whole  bubble 
shone.. 

To  try  at  what  rate  it  would  burn  in  the  open  air,  I  made  a  piece  of  it  flame 
merely  by  approaching  it  to  the  warmth  of  the  fire,  and  found  it  burn  like  a 
piece  of  nitre,  but  without  any  explosion,  for  it  only  flamed  away  pretty  quick. 

1  liave  f'nrti'.  r  observed  that  it  leaves  a  red  tena<:!OMfi  matter  on  its  c;':ing  out 
not  uuiike  icd  wax,  and  i&  so  souf  litat  it  scU>  tiic  IccUi  oa  tagc^.  aiiu  dissoJves- 
iron. 
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Exposing  a  large  piece  of  it  that  was  carefully  weighed,  it  continued  a  great 
while  shining  before  the  light  was  quite  extinguished.  And  examining  the 
quantity  of  tlie  liquor  it  resolved  into,  I  was  not  a  little  surprised  to  find  it 
thrice  its  6rst  weight  at  least.   Some  that  tasted  of  it  called  it  spirit  of  sulphur, 

Olders  syiirit  of  salt,* 

It  bring  now  generally  agreed,  thai  the  fire  and  flame  have  their  pabulum 
out  ot  the  air,  I  was  willing  to  try  this  matter  in  vacuo.  To  effect  thisi  I 
placed  a  considerable  lump  of  this  matter  under  a  glass,  which  I  fixed  to  an 
engine  for  exhausting  the  air ;  then  pi-esenlly  working  the  engine,  I  found  it 
grow  lighter,  though  a  charcoal  that  was  well  kindled  would  be  quite  extinguish- 
ed at  the  first  exhaustion;  and  npon  the  third  or  fourth  draught,  v/hidi  very 
well  exhausted  the  glass,  h  rnr.ch  increased  its  Hglit,  anf!  continued  so  to  shine 
with  its  incre^sH  light  for  a  long  timej  on  re-adiniiting  the  air,  it  returns  again 
to  its  fornner  (Julneas.  Endeavouring  to  blow  it  up  to  a  flame  with  a  pair  of 
bellows,  it  seemed  to  be  quite  extinguished;  as  it  was  a  good  white  before  any 
light  appeared. — ^AU  liquors  are  apt  to  extinguish  this  light,  when  the  matter  is 
plungai  into  them;  nor  wilt  it  shine  or  bum  though  you  boil  it  in  the  most  in- 
flammable liquors,  even  oil  of  olives,  spirit  of  turpentine,  or  spirit  of  wine. 

On  Rotiian  Urns,  and  other  AntiquitieSf  near  York,   By  Dr,  Lister  of  YorL 

Philos.  CoUecU        4,  p.  87. 

■Roman  urns  are  found  in  many  places  throughout  the  kingdom;  but  the 
ditferent  workmanship  of  these  vessels,  thdr  composition,  and  places  where 
they  were  made,  have  been,  I  think,  but  little  noticed.  Here  then  are  found  at 
York,  in  the  road  or  Roman-street  without  Midselgate,  and  likewise  by  the 
river  side,  where  the  brick  kilns  now  are,  urns  of  three  diflerent  tempers,  viz. 
1.  Of  a  bluish  grey  colour,  having  a  great  qnnntity  of  conrse  sjnd  wrought  in 
with  the  clay.  1.  Others  of  the  same  colour,  li^-ving  either  a  very  tine  sand 
mixed  Willi  it  full  of  mica,  or  catsllver,  or  ma  Ic  of  clay  naturally  sandy, 
3.  Red  urns  of  fine  clay,  with  little  or  no  sand  ni  it.  These  pots  are  quite 
throughout  of  a  red  colour  like  fine  bole.  Also  many  of  those  red  pots  ar^ 
elegantly  adorned  with  %ure8  in  basso  relevo,  and  usually  the  workman's  name 
which  I  think  others  have  mistaken  for  that  of  the  persons  buried  there,  on  the 
bottom  or  cover;  as  Januarius  and  such  like ;  and  that  very  name  I  have  seen 
on  several  red  pots,  found  both  here  and  at  Aldborough.  These  are  glazed  in- 
sk!e  and  outside  with  a  kind  of  varnish  of  a  bright  coral  colour. 

The  composition  of  the  first  sort  of  pots,  first  gave  me  occasion  to  discover 
the  places  where  they  were  made:  the  one  about  the  midway  between  Wilber^ 


*  PbojpboroQs  acid  of  ibo  oew  nomeodatiue. 
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fom  and  Barnby  on  the  Moor,  6  mites  from  York,  in  the  sand-hilb,  or  rUw*^ 
grounds,  where  the  warren  now  is.    The  other  Roman  pottery  on  the  s:>nd- 

hills  at  SciiiLon,  not  far  from  Brig  in  Lincolnshire.  In  the  first  place  I  have 
loiuid  biokcii  pieces  of  urns,  slag,  and  cinders.  At  tl)e  latier  place  thc-re  m 
yet  remaniing  some  of  tlie  very  fjrnac  es,  whose  ruins  J  Lake  to  be  some  of  ihose 
metae  or  sandy  hillocks.  It  is  remarkable,  tl-at  botli  the  aijove-meii turned  pot- 
teries are  within  loss  than  a  mile  of  the  Roman  road,  or  mihtary  hjgti  way. 

The  Roman  urns  above  described  differ  in  these  particulars  from  what  pots 
are  now  usually  made  among  us.  J.  That  they  are  not  ail  glazed  with  lead, 
which  perhaps  is  a  modern  invention.  2.  That  a  far  greater  quantity  of  sand  is 
used  than  clay,  which  thing  alone  mudc  it  wmth  their  while,  to  bring  ihcir 
clay  to  the  sanJ-lulIs.  3.  That  they  ui-rc  baked  e-thcr  with  more  leisure  after 
bng  and  thorough  drying,  or  encioM  d  wiihui  certaui  c  ifins  todc-fend  rhnr)  innn 
the  immoderate  contact  of  the  flames:  which  I  anj  induced  to  behe\e,  laA  ^m^e 
there  seem  to  be  fragments  of  such  things  to  be  found.  It  is  certain  the  nataral 
colour  of  the  clay  is  not  altered  by  burning:  so  that  both  the  degrees  of  heat 
and  manner  of  burnli>g  might  be  different.  And  one  of  these  pot-slicrds  as  [ 
have  heard,  haked  over  again  in  our  ovens,  will  become  red.  As  to  tiie  two 
last  k:nd  of  urns,  it:  is  likely  the  first  of  thein  with  the-r  jjarticles  of  mica  in  it, 
u ere  made  of  a  sandy  blue  clay,  wtiich  abounds  ajiioui^:  the  western  mountains 
of  Yorkshire,  and  particularly  atCarleton,  not  far  from  Jckiey,  a  Roman  station. 
The  red  urns  seem  to  have  been  their  roaster-piece,  wherein  they  showed  the 
greatest  art,  and  seemed  to  glory  most,  and  to  eternize  their  names  on  ihem. 
I  have  seen  great  varieties  of  embossed  work,  on  them.  And  lastly,  the  elegant 
manner  of  glazing  is  far  neater  ind  1,  and  more  durable  than  our  modern  way 
of  leading,  which  is  apt  to  crack,  both  with  wet  and  heat:  and  at  the  fire  it  is 
certainly  unwiioiesomc,  by  reason  of  the  fumes  lead  u.^ually  emits,  b  -ingaquict 
vnporable  metal.  Tins  ancient  jr'azing  ^^cctns  to  have  been  done  by  tlie  hru^h  or 
dipping;  for  both  inside  and  outside  oi  the  urn  are  glazed,  and  that  b.  turc  the 
baking.  And  something  of  the  materials  of  it  seems  to  be  remembered  by 
Pliny,  lib.  3(3,  c.  19.  Fictilia  ex  bituinine  inscripta  non  delentur.  The  paint- 
ing of  pots  witlv  bitumen  is  indehble.  And  again,  Tingi  solidas  ex  bitumine 
statuas,  lib.  35,  c.  15,  the  bitumen  be.  says  sinks  into  the  very  stones  and  pots, 
winch  is  something  more  than  gk  zing. 

The  gre:.t  plenty  of  these  r.rns  tuuiid  in  many  parts  of  EnglatK?,  seems  to 
argue^them  al^o  ot  English  manufaeture.  hul  where  1  cannot  guess,  nrjl.ss 
Wf|Oui,ht  at  the  bole  mines,  of  which  clay  alone  they  seem  to  be  ma  !e  m  Clevc- 
laad,  for  that  the  barren  tract  of  land  called  Blackmoor  was  well  known  to  the 
Romans,  .the  jfiX  rings  takei^     with  these  urns  sufficiently  testify.   Now  jet 
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aiKl  bole  are  no  where  that  I  know  of  to  be  found  with  us  in  England  but  in 
tliat  tract;  being  foMiU  peculiar  to  those  mountwns.  Of  these  jet  rings  some 
are  plain,  and  others  wrought,  but  all  of  them  of  an  extraordinary  size,  being 
at  least  3  inches  diameter,  and  yet  the  inward  bore  is  not  above  an  inch  and  a 
half,  which  roak^  them  too  little  for  the  wrists  of  any  man,  as  they  are  mnch 
too  large  for  the  fingers;  so  that  prolm^lv  they  were  never  worn  as  armilla  or 
annuli,  bracelets  or  rings.  And  since  wc  are  up'jn  the  subject  of  plastics,  or 
tl.c  Kon.aii  clay-work,  wc  cannot  but  take  notice  of  the  opinion  of  Cambden; 
who  will  have  the  obelisks  at  Burrow-Brigs  in  this  county,  to  be  artificial, 
when  in  truth  they  are  nothing  less,  being  made  of  one  of  the  most  common 
sort  of  stone,  viz.  of  a  coarse  rag  or  milstone-grit ;  but  doubtless  the  size  of  the 
stone  surprized  him,  either  not  thinking  them  portable,  or  perhaps  not  any 
English  rock  fit  to  yieH  natural  stones  of  that  magnitnde;  but  that  thej- are 
Roman  monuments  I  suppose  none  doubts,  because  pitclied  here  by  a  very  re- 
markable and  known  Roman  station,  Isurium. 

And  then  consider  what  trifles  these  are,  compared  with  the  least  obelisks 
at  Rome.  And  as  to  the  rocks  whence  they  might  be  hewn,  there  are  many  of 
that  stone  near  the  river  Nid,  and  on  the  forest  of  Scarsbourg ;  and  a  little 
above  Ickly,  another  Homan  station,  within  16  miles  of  Burrow^Bridge,  there  is 
one  solid  bed  of  this  very  stone,  the  papendinilar  depth  of  which  only  will 
yield  obelisks,  at  Ica,st  30  f'cct  long.  And  yet  at  Rudstone,  near  Burlington  in 
the  Yorkshire  woulds,  lull  40  miles  wide  oi  these  quarries,  is  an  obelisk  of  the 
very  barne  stone,  shape,  and  m^nitude,  of  these  befbre>mentioned.  And  it 
must  be  observed  that  almost  all  the  monuments  of  the  Romans  with  us  were  of 
this  sort  of  stone. 

Letter  (tT  -^hony  Lemtenkoeck,  dated  from  Delfi,  Nov,  4,  168I ; 
containing  an  AccowiU  of  several  new  Discoveries  made  by  him  tMs  last  &tmmer, 
Pkilos,  Collect,   N'  4,  p.  93. 

I  have  formerly  written  tlmk  the  skin  of  the  hair  of  an  elk,  hart,  Sk,  was 
made  up  of  globules,  and  that  I  had  also  examined  our  own  hair^  which  I  then 
judged  to  be  composed  of  globules.  I  have  since  written  that  our  hair  has  a 
bark  like  trees,  composed  of  globules,  whose  irr^ularity  is  caused  by  being 
whilst  soft  squeezed  out  through  the  skin.  The  innermost  parts  of  the  hair  are 
wiade  up  of  thread*;.  Bnt  many  supposing  hair  to  be  hollow,  others  to  have 
marrow  like  a  bone;  made  me  draw  the  figure  ol"  a  hog's  bristle,  to  show  that 
what  holiowness  does  sometimes  appear  in  the  hair,  which  some  fgncy  to  be 
marrow,  is  nothing  but  the  inward  clefts  of  the  air.  For  the  hair  grows  not 
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like  pUnts,  but  by  protrusion  or  squeezing  outwards  from  within  the  skin ;  for 
what  was  root  at  first  within  the  skin,  becomes  the  body  of  the  hair  when  thrust 
out.   When  it  is  first  protruded  out  of  the  skin  it  is  very  soft,  but  suddenly 

drying  in  the  air  it  becomes  hnrder,  first  without  in  its  bark,  and  nfierwards 
within,  wlu^nco  tlie  bark  being  first  dried  will  not  shrink  as  the  inward  part  Hoes, 
but  the  inward  stringy  part  shrinking,  they  necessarily  cleave  one  from  another, 
sometimes  with  one  snd  sometimes  with  many  clefts,  which,  makes  the  appear- 
ance of  dark  lines  in  the  hair ;  these  are  mistaken  for  the  marrow. 

I  have  several  times  this  summer  walked  into  our  meadows,  in  order  to  ob< 
serve  the  fresh  excrements  of  cows,  horses,  and  otheramma!s,butI  could  never 
yet  discover  any  anin^als  in  them :  but  I  found  multitudes  of  these  smal!  globules 
swimming  in  a  clear  liquor,  some  of  which  were  not  abo\'e  one  sixtli  pnrt,  others 
not  above  a  3(5th  part  of  a  blood  globule.  I  have  examined  also  the  tliick  part 
of  the  urine  of  a  mare  after  she  had  been  hard  ndden  ;  and  found  thai  ihia  thick. 
ash'Coloured  part  of  it  was  caused  by  a  great  variety  of  differing  globules,  some 
a<  large  as  those  of  blood,  and  composed  of  6  others :  these  first  were  like  a 
very  close  grown  bunch  of  grapes,  whence  though  they  were  not  perfectly 
round,  yet  I  call  them  gin!;  ales ;  amongst  these  I  found  some  4.  of  a  blood  glo* 
bule,  and  some  -j-V*  I"  cock's  dung  squeezed  out  as  soon  as  killed,  I  found  an 
exceeding  great  number  of  worms  like  eels,  which  I  found  to  lie  the  male  seed 
of  the  cooks.  Then  I  squeezed  out  the  dimg  of  young  liens,,  but  I  found  only 
one  animal,  ^  part  of  a  blood  glob  Lite.  It  wa3  constituted  of  a  transparent 
liquor  full  of  globules,  ^  of  a  blood  giobiue,  these  were  compounded  of  3, 4, 5, 
or  S.dtber  globules,  also  many  others  of  3^  of  a  blood  globule.  Young  pigeons 
dung  about  a  month  old  pressed  out,  had  in  one  no  animals}  in  the  second,  whose 
dung  was  more  transparent,  were  many,  so  that  in  the  compass  of  a  sand  were 
100  of  an  egg  shape,  i  of  a  blood  globule,  moving  swift,  the  rest  of  the  matter 
was  like  thai  of  hen'a  dung. 

*ti»o  Ailronomical  Observations  made  bif  Mr.  J.  Flamsteedi  viz,  OceuUatims  qf 
the  BulCs  Eye,  at  Greenwich,  Anno  168O,  with  a  iQ^foot  Tithe,  Sept,  4,  in 
the  Morning.  Dranslafed  from  the  Latin.  Philos.  Collect.  1^  A,  p.  99 
and  100. 

b»  ni.  s. 

At  3    5  42  the  star  was  immersed  at  the  moon's  cusp. 

4    8  20  the  mnon's  diameter  was  6595  =  32' 54''. 

4  14  '2  the  star  emerged. 

3    5  40  tlie  star  seemed  to  adhere  to  the  bright  limb  of  the  moon;  but 
after  !l  seconds  more  nothing  of  it  was  to  be  seen.   The  place  of  the  immersio£ 

vot.  II.  3  X 


was  neir  the  motk  southern  of  three  small  spots  lying  in  the  middle  between 
Palus  MarsBods  and  Mount  Climax. 

2.  The  oiJier  Occultalion  observed  Oct.  2S,  the  sanie  Year* 

h.  m.  5. 

At  7  11  5'i  Uie  iliaiiieter  of  the  moon  was ....  6/45  =  33'  3Q" 
719  46  the  star  dist.  from  the  bright  limb  5895  =  39  ^4. 
8   6     9  the  star  reached  the  limb. 

8    6   30  the  star  disappeared,  at  the  longitude  of  Falus  Miris  towards 

the  north,  at  its  northern  extremity. 
92     6  it  einergod  from  the  obscure  limb,  at  the  longitude  oflnsula^ 

Major,  from  its  northern  limit. 

Account  of  some  of  Dr,  ElsholCs  curious  and  useful  Experimenis*  Com'- 
viunicafid  in  a  Letter  from  Berlin  to  Mr.  T.  H.  PJulos.  Collect.  Is^A^ 
p.  104. 

1 .  An  universal  balsamation,  or  conservation  of  alt  things,  animal,  or  vegeta- 
ble, moist  or  dry  ;  esp^ially  all  sorts  of  waters  and  syrups,  that  they  may  not 
turn  and  corrupt  J  with  small  or  scarcely  any^st. — 2.  The  great  vine,  and  wine- 
cure,  consisting  in  the  vines  and  branches  melioration,  to  make  them  attract  or 
draw  in  more  the  sohir  virtue  and  efficacy;  in  the  fermentation  of  the  wine,  sup- 
plying what  may  be  defective,  &c.  dec  &C. — 3.  To  prepare  drink  of  water,*  not 
much  unlike  wine,  and  much  more  wholesome  i  the  spirit  whereof  shall  be 
as  good  as  the  best  spirit  of  wine. — 4.  To  maXe  good  vinegar  of  such  a  water, 
more  agreeable  and  healthful  for  use  than  the  ordinary  wine-yinegar.-^5.  A 
new  invented  art  of  stilling  brandy  without  copper  vessels,  out  of  all  sorts  of 
grain,  wheat,  ryp,  barley,  malt  ,  8fc.  \  ielding  more  spirit,  and  more  wholesome 
than  the  common  way,  especially  in  those  places  where  more  beer  is  drank 
than  wine* 

Observations  of  tho  Comet  of  168O  and  1 681,  made  at  the  College  of  Clermont.' 
By  P.  J,  de  Fontanel/ ,  i  S.  J.  Professor  of  Mathematics.  Paris,  168 1. 
Philos.  Collect.    N**  4,  p.  106. 

This  ingenious  author  has  in  a  short  discourse  comprised  all  his  observations 

and  sentiments  concerning;  the  romct  which  appeared  in  the  latter  end  of  the 
year  1 680,  and  the  beginning  of  iGSI.  Concerning  the  first,  which  appeared 
in  November,  and  was  seen  lu  England,  iVauce,  Germany,  Italy,  and  most 

•  B7  nddiog  sugar  to  it,  and  cubjeciing  lh«  same  to  fermeotatioa 
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parts  or  Europe,  be  has  nothing  of  his  own  observation,  having  attempted  after 
he  heard  of  it  to  discover  it  several  mornings,  but  without  success:  be  there* 

fore  proceeds  to  the  observations  of  the  second,  which  he  first  mentions  to  have 
been  observed  by  himself  the  J 7th  of  December  l6so.  On  Deo.  i6,  in  thf^ 
evening,  he  says,  the  length  of  its  tail  was  about  70  degrees,  its  breadth  m  ihe 
middle  about  2,  and  at  the  upper  eiid  about  3  degrees,  full  like  a  rain-bow, 
reddish,  and  a  litile  bended  towards  the  west;  it  passed  through  the  Eagle,  the 
Dart,  and  the  left  wing  of  the  Swan,  covering  the  southern  star  in  the  neck  of 
the  Eagle.  The  17  th  about  5  in  the  evening  he  discovered  the  head,  of  tlie 
size  of  a  star  of  the  first  magnitude,  among  those  of  Antinoos.  He  now 
viewed  the  head  with  a  I^I-foot  telescope,  anr!  saw  it  differin^^  both  from  Stars 
jinH  planets,  being  a  dusky  light  like  a  cloud,  about  the  size  of  the  moon,  and 
Lrigluer  in  ilie  middle  than  the  extremes.  From  which  he  draws  these  con- 
sequences; first,  that  its  Maze  was  transparent :  Secondly,  that  the  head  is  not 
made  up  of  small  fixed  stars,  asSiellae  Nebulosae  are.  Thirdly,  that  he  sees  no 
reason  to  conclude  it  a  planet,  because  sometimes  no  nucleus,  sometimes  many, 
are  seen,  which  sometimes  divide,  sometimes  unite* 

Upon  the  whole  he  concludes,  that  the  blnze  or  tail  is  made  by  the  rays  of 
the  sun  passing  through  the  head,  which  he  conceives  a  clear  solntion  of  the 
constant  opposition  of  the  blaze  to  the  sun.  2.  That  these  rays  are  received 
and  reflected  to  us  by  a  matter  more  den$e  than  tlie  sether,  3.  That  the  iiead 
of  the  comet  is  not  a  star,  they  being  too  dense,  but  this  thin  enough  to  trans- 
mit rays  of  the  sun.  4.  That  yet  the  matter  of  the  head  reflects  the  rays,  and 
may  be  of  the  same  nature  with  the  bluze.  5.  That  the  head  is  more  dense 
than  the  blaze  for  the  most  part,  though  sometimes  otherwise,  and  that  it  is 
not  necessary  it  should  be  round,  6.  Th.it  it  is  not  enough  that  the  matter  of 
the  head  be  transpnrent,  but  it  must  give  a  greater  power  to  the  rays  tmieeted  to 
enlighten  the  parts  behind  it,  .since  it  is  not  observable  that  the  parts  before  or 
round  about  it  are  so  well  enlightened.  7,  That  there  are  d»ver&  convex  parts 
in  the  heacl,  whidi  make  this  conic  union  of  the  rays  behind  them,  which  make 
the  brighter  parts  of  the  blaze.  8.  That  to  form  a  comet,  there  is  only  ne- 
cessary a  union  of  some  denser  parts  of  the  o  l  f  1  icd  into  convexities,  and 
these  disp  )sed  into  a  convenient  order;  which  he  believes  snay  aS  well  be  sup- 
[X)i>cd  to  be  nalui.-illy  ..(brcted  l)y  diese  celestial  clou.!.*,  as  the  figure  and  posture 
of  the  clouds;  which  make  a  parliclion  or  mock  sun,  is  naturally  produced  in  the 
atmosphere:  so  that  in  fine  he  concludes,  that  as  a  mock  sua  is  nothing  but  a 
sublunary  meteor,  fitly  formetl  and  disjwsed  to  represent  the  figtue  ol  ihc  sun; 
so  a  comet  is  nothing  else  but  a  celestial  meteor,  whose  convex  parts  of  con- 
densed matter  reflect  the  beams  of  the  sun  sutficient  to  make  the  appearance 

3  :c  2 
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of.  the  stir  or  head,  and  trausmit  others  which  make  the  appearance  of  the  tail 
or  blaze* 

Account  of  Booh, 

J.  Jn  yfccomt  of  a  7\ea!isr  concerning  ike  tale  Cornel,  Published  ai  Turin  l66],. 
Bi)  Donato  Rus^eiti,  S.  T.  D,  Canon  of  Leghorn,  and  now  Reader  o[  Philoso- 
phy i7i  /Af  f'j/fi^rfVf/  r>f  I'csa,  and  Tutor  in  Malhenutt'm  to  the  DuJiq  oJ 

&tico;i.     PLiioi.  Coinrl.  4,  p.  ])•!. 

In  t  i;^  treatise  is  flund  iittle  ot  observation  on  this  comet,  but  only  on  ac- 
cauat  oi  the  ingenious  author  Dr.  Uossetti*$  own  thoughts  and  theory,  con- 
cerning the  various  phenomena  of  comets  in  general.  He  concdves  then  that 
ail  the  comets  that  have  ever  yet  appearerl,  have  been  de  novd  generated,  and 
Dgain  dl^pei-se<l  in  the  elementary  regions  about  the  eartli.  And  notwithsland* 
ing  all  that  has  been  alleged  by  other  authors  to  ])rovc  them  to  be  in  mnch 
higher  regions,  from  tlicir  little  or  no  parallax,  he  pretends  to  show  that  their 
arguments  arc  tiut  suihcient  either  to  prove  that  comets  are  above  or  beyond 
the  moon,  or  to  determine  the  distances  of  the  planets^  by  reason  that  the  re- 
fractions that  the  rays  from  each  of  them  suffer,  in  passing  through  the  atmos- 
phere, cause  so  great  an  irregularity,  that  tables  sufficiently  exact  cannot  be 
made  of  the  planets  themselves,  and  therefore  much  less  of  the  comets  which 
have  not  been  yet  brought  to  a  theory. 

//.  Explication  of  the  Comet  whiek  appeared  M  the  end  i6BOs  and  in  the 
beginning  of  l66l;  with  a  Tabie  which' shows  when  it  began  to  appear,  and 
when  it  should  cease  or  disappear,  together  with  the  daily  Motion  of  it,  as  to 
Longitude  and  Latitude.  Dijon,  Jnn.  8,  l68l,  on  the  Observations  of  Dr.  jin^ 
thelme,  Carthusian  of  Dijon.    P kilos.  Collect,        4,  p.  II 6. 

The  contents  of  this  tract  were  to  shnw  a  spwimen  of  predictinp;  the  future 
course  of  the  comet,  from  some  of  tlie  first  observatiuns  of  lU  which  has  been 
attempted  by  severai^'and  upon  very  different  hypotheses.  Tlie  hypothesis  on 
which  the  author  founded  his  calculation,  is,  that  comets  are  bodies  as  old  as  tile 
creation,  and  have  motions  as  regular  as  the  planets;  and  that  the  reason  whjr 
they  are  but  seldom  seen  is,  that  they  move  in  vast  orbs  very  eccentrical  to  the 
earth,  and  are  only  visible  in  that  part  of  the  orb  that  approaches  the  earth, 
which  has  so  little  curvature  thnt  it  may  be  nccounted  almost  a  straig-ht  Itne,  as 
Kepler  and  some  otiier  eminent  ;;stroiKniit.'i  s  : in ve  supposed.  That  ilie  bodies 
of  them  are  transparent,  and  transmit  liie  sun's  beami,  which  makes  the  blaze 
or  tail,  which  he  supposes  always  opposite  to  the  sun.  He  conceives  them  to 
have  no  significancy  as  to  mutatioijia  on  the  earth,  as  of  war,  sickness,  famine^ 
death  of  great  men,  or  the  like.u 
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HI.  There  is  newly  publisfied  a  large  and  vmj  ehhorate  Treatise  of  Dr.  Olous 
Rudbedt,  Professor  of  ^^natonvj  avd  Hisiorii,  at  Upsal  in  Sweden  \  comprised  in  . 
two  F'ohmfs;  the  one  co7ilaira)ii^  the  Discourse  iUelfy  wilien  both  in  the  Latin 
and  Swedish  Tongues ;  the  other,  the  Maps  and  Descriptions  referred  to  in  the 
Discourse.    Philos.  Collect.    N"  4,  p,  1 18. 

Olai  Uiulbeckii  Allaritica,  si\e  Manhehn,  Sec. 

This  deservedly  faanous  aulhur  has  here  undertaken  a  great  work.,  and  much 
to  the  honour  of  his  eountry,  to  set  forth  the  rise  and  progress  of  the  kingdom 
of  Sweden,  irom  Japhet  the  first  king  and  possessor  thereof  in  the  times  nearest 
the  flood,  to  Charles  now  at  present  reigning,  of  which  the  chronological  tables 
by  him  calculated  give  a  short  view.  His  helps  herein  have  been,  histories  of 
all  sorts,  ancient  and  mof'Jern,  foreiLm  r\ncl  domestic;  the  ancient  poets,  and 
principally  of  Sweden,  traditions  winch  have  so  much  grt-ater  authoriry,  by  the 
languafre  having  been  always  the  same,  and  the  land  never  coiiqucicd  by  in- 
vasion ;  runic  inscriptions,  and  monuments  of  greater  age,  and  in  greater  quan<- 
titles  than  are  to  be  found  any  where  else» 

jtn  Jccount  of  some  considerable  Observations  made  at  Batlasore  in  India,  serving 
to  find  the  Loui^ilv.d''  of  (hat  Place,  and  rectifying  very  great  Errors  in  some 
famous  Modern  Geographers.    Corrmunicated  by  Mr.  Edmund  Halletf,  F,R.S» 
Philos.  ailtct,    i^"  5,y.  I'M, 

Anno  J 680,  Oct.  23,  old  stile,  the  moon  applied  to  the  Bull's  eye;  wldch 
star  was  ob'^crved  to  be  eclipsed  at  Greenwich  by  Mr.  Flam  steed,  ami  at  London 
in  B;t^;n-;ha!l-3treet,  by  Mr.  Haines,  and  myself;  the  Greenwich  observation  is 
In  the  la$t  oi  these  tracts :  at  Londoti  we  noted  the  immersion  at  8h.  6m.  oOs. 
and  that  the  star  was  newly  emerged  at  gh.  2m.  52s. ;  the  just  consent  of  our 
two  observations  leave  no  room  to  suspect  tlieir  nearness  to  truth.  This  ap- 
pulse  I  prDcured  to  be  observed  in  India  by  Mr.  Benjamin  Harry,  master  of  the 
ship  Berkly  Castle,  and  a  very  able  artist,  who  upon  hi-;  return  gave  me  tiris 
and  some  other  very  accurate  observation Kidmg  at  anchor  in  Ballasore  road, 
in  the  latitude  of  21*^  20'  north,  and  about  20  miles  E,S.£.  from  the  town,  he 
observed  tliat  ilie  star  was  not  eclipsed,  but  the  moon  passed  to  the  nortlmard 
about  24  or  26  minutes,  and  by  his  pendulum  watch,  rectified  by  altitudes  and 
the  rising  and  setting  of  the  sun,  he  noted  that  precisely  at  ]6h.  oom.  the 
Bull's  Eye  was  in  equal  altitude  with  the  moon's  centre,  that  at  ]6h.  30m.  tho 
star  was  in  equal  altitude  witlt  the  lower  limb  of  the  moon,  nnd  at  I7h.  12m.. 
the  occidental  limb  of  the  moon  was  in  a  right  line  with  the  Bull's  Ej-e  and. 
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Capella.  Now  taking  liiese  observations  under  the  examination  of  a  calculiM,  I 
find  that  at  8h.  6in.  or  tlie  immersion  at  London,  the  true  place  of  the  moon 
correct  by  parallax  was  Gemini  4*  33'  24*;  but  at  l(5b.  00m.  ai  Ballasore  road, 

the  true  place  of  the  moon  was  Gemini  5"  54%  that  is  l**  ll'  36'  more  than  at 
6h.  6m.  at  London  :  now  nrronling  lo  llie  moon's  velocity  at  that  time,  she 
passed  an  arch  of  1  21'  30  m  2h.  8m.  ^lus.  ot  time,  so  then  at  lOh.  14m.  40s. 
at  London,  the  moon  was  in  the  same  place  as  at  l(jh.  00m,  at  Ballasore  road ; 
whence  the  difference  of  longitude  will  be  5h.  45m.  20s.  or  8&*  20",  Ballasore 
being  so  much  to  the  eastward  of  London. 

The  same  person,  in  the  same  ship  nnd  place,  ohferved  another  application  of 
the  moon  lo  the  sam<^  star,  ou  the  ISd  of  Deccmbr  r  following,  in  the  morntnf^. 
This  ^vn^  ar,  occultation  lo  most  p;«rts  ol  Kuro;  and  uTiS  observed  at  Dantzie 
by  Mr.  Hevelms,  and  at  Avignon  by  Mr.  Galitt ;  tlie  former  makes  the  correct 
lime  of  the  immersion,  December  22d,  7h.  4$m.  i2s.  the  emersion  at  Sh.  64m<' 
The  latter,  the  immersion  at  6h.  I8m.  22s.  the  emersion  at  7h.  19m.  46s. 
This,  as  the  other,  was  no  eclipse  in  India,  the  moon  passing  to  the  northward, 
and  by  the  observation  of  Mr.  Harry,  the  Bull's  Eye  and  the  moon*s  under>limb 
were  in  equal  altitude  when  they  were  both  13'^  45'  high  to  the  west,  which  gives 
the  time  14h.  49m.;  and  when  the  south  horn  of  Taurus  was  2:f  30'  hi^h, 
wliich  makes  the  time  15h.  13m,  the  western  Hmb  of  the  moou  was  in  a  line 
with  Capella  and  the  Bull's  Eye.  Now  by  calculation  I  find,  tliat  at  i4h.  4ym. 
at  Ballasore  the  moon*s  true  place  was  Gemini  6^30'  30%  and  at  7h.  46m.  ]2s* 
fit  Dantzie,  the  true  place  was  Gemini  4*  55'  1 1',  that  is  1**  35'  20^  short  of  the 
place  deduced  from  the  observation  at  Ballasore  road,  which  make  in  time  2h* 
22m.  40s:  whence  it  follows,  that  lOh.  ISm.  52s.  at  Dant^ic,  makes  I4h.  49m. 
.at  Ballnsore  road,  nnd  the  difTerence  of  lo!ic:itnde  4h.  30m.  8s. ;  and  Dantzie 
be  ng  by  many  and  undoubt<-;l  obtervalions  pr(.\'ed  to  be  ih.  lam.  30s.  more 
easterly  than  LotiUoii,  Bailaawre  road  will  be  iroju  London  oh.  45m.  3Ss.  or 
etP  24';  and  the  same  difference  of  meridians  will  be  found  86**  14'  if  we  make 
use  of  the  emersion  at  Dautzic.  As  for  the  Avignon  observation  I  leave  it  for 
those  that  please  to  try  it,  but  I  dare  engage  ihey  shall  ffnd  nearly  the  same  results 
N.  B.  Avignon  is  Oh.  19m.  40s.  or  4°  50  ,  to  the  eastward  of  London. 

For  farther  conllrmriiion  hprcof,  hetngon  shore  at  Ballasore  town,  he  observed 
with  very  great  care  and  exactness  Nov.  18,  the  same  year,  tii.it  at  q'.i.  ]3tn. 
the  star  which  Tycho  calls,  in  Cotyla  dextra  Acjuarii  duarum  pietcedcus,  (and 
which  was  then  in  Aijuarius  28*  52',  and  lat.  2*  46'  north),  was  in  a  right  line 
K^th  the  cusps  of  the  moon,  then  ne«ir  the  fir&t  quarter,  lite  starts  placets 
•confirmed  by  the  agreement  of  Hevelius*s  observntioos  with  those  of  T)'cho, 
*dA  the  theory  of  the  moon  cannot     considerably  faulty  in  that  part  of  her  oi  b. 
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k  felHug  precifdy  on  her  greatesl  equation*  wherefore  by  the  theory  aad  num- 
bers of  Horrox,  the  triic  place  of  the  moon  at  2h.  53ni.  at  Loudon,  is  found 

Aquarius  Sp"  22'  10'' :  but  at  Qh.  I3m.  at  BaUasore,  her  place  was  in  Aquarius 

29"  41'  17";  that  is  19'  7"  more  than  at  London,  which  in  time  gives  SCm.; 
so  that  3h.  2gm.  at  London,  was  f)h.  13m.  at  Ballasore,  and  the  'difference  of 
longitude  5h.  44m.  or  80"  00  precisely;  whtch  the  Datch  maps  make  full  out 
99*.  And  the  French  maps  of  Sanson,  pretending  to  correct  them,  have  made 
them  5  degrees  worse,  and  the  error  18  degrees  completely. 

Jn  ld<a  of  Mathematics,  written  to  S.  H.  [S        '  Harilib.]  *  By  Dr,  John 
PelL*    TtMaiaUd/rom  the  Latin.    Fluio^.  CoUect.    N"  5,  p.  J  27. 

Concerning  what  I  formerly  wrote  and  explained  to  you,  on  the  improvement 

of  the  mathematical  sciences,  the  amount  is  chiefly  as  follows ;— When  men  are 

without  inclination,  genius,  a^sisfance,  and  leisure  requisite  for  these  studies, 
it  is  no  wonder  if  they  wake  but  little  progress  in  them.  Rut  it  seems  to  me, 
that  by  help  of  the  foHo  .ving  means,  a  tolerabJy  good  remedy  may  be  provided 
for  this  evil.   Namely,  if, 

I.  1.  There  be  composed  a  Mathematical  Monitor,  as  it  migflt  be  called, 
which  may  contain  proper  answers  to  these  three  questions :  1st,  What  advan- 
tages may  be  expected  iirora  the  study  of  the  mathematics  ?  2d,  What  helps  are 

•  John  WI,  D.  D.and  F.  R.S.^  eminent  matbematician  of  the  J  7 tb  centiuy,  was  boro  ut 
Soutbwake  Ln  Sussex,  1610,  aad  educated  at  Cambridge.   la  1628  Jie  drew  op  the  "Dsscriptioa 
and  Use  of  the  Quadrant,  written  for  a  friend,  in  two  books,"  the  original  MS.  of  which  is  extant 
amoog  bis  papers  in  the  Royal  Society,  tec.  j  the  tame  jrear  he  held  a  correspondence  with  Mr  Bri^^gs 
«o  the  aob)ect  of  logarithms.   Id  l(>43  he  went  to  Amsterdain,  where  he  was  sppumted  protessor  ^ 
matliematics ;  and  io  lUS  the  prince  of  Orange  seat  for  bun,  to  be  professor  of  philosophy  and  ma^ 
tbeiuaiicks  at  Breda.   In  16"j2  he  returned  to  England,  and  in  165 1  wa5  sent  by  the  protect  r  Crom- 
well,  as  agent  to  the  protestaut  caaioos  of  SwitzerknU.   la  his  oegocialioai  abroaii  it  seeius  he  was 
not  unmindful  of  the  interests  of  Chailet  II.  by  wliom  he  was  aAerwaids  promoted  to  the  living  of 
Fobbing,  in  E»sex.    A<;5is»cd  by  Sancroft,  afterwards  archbishop  of  C.inicrbury,  he  brooght  ihere- 
formed  calendar  into  the  upper  bouse  of  cootocatioo*    He  was  declared  a  teilow  of  the  RopA  Socieiy 
in  \66S.  Dr.  Pell  was  author  of  a  great  many  writings  in  mathemalics,  on  algebra,  geometr)^ 
aMronrmy,  ^c.;  he  made  great  alteralj^s  and  additions  to  Rluinias's  algebra,  translated  by  Mr. 
Blanker^  and  it  seems  he  mirodnced  into  that  science  the  method  of  registering  tbestep^  in  ttie 
margin,  in  the  reduction  of  equations ;  he  dcmonstraicd  the  2d  aud  loth  books  of  £udid,  al>o  soma 
parts  of  Arehiinedes,  and  ibe  greatest  pen  of  Diophantiu*s6  books  on  arithmoitc;  be  had  ihnnghta 
also  of  pt\blishin<T  an  frfi-ion  of  Apollonius.    But  few,  however,  of  Dr.  PlI's  writings  have  beou 
published  ^  mnoy  of  ihein  were  Mt  ia  ilie  library  ol  Lord  Breretou,  at  Breretoa  io  Cheshire,  aitd 
many  others  were  pliced  in  the  house  of  the  lloyaJ  Society  by  Dr.  Birch  in  1755,  who  has  giren  « 
pretty  f„ll  accouni  of  hh  I  to,  in  the  history  of  tli«  Royal  Society,  vol.  4,  p.  4U.  Dr.  PtoU  died  la. 
great  distress  in  id'S in  the  7btb  year  of  his  ag«. 
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now  extant  fur  attaining  that  knowledge?  3d,  What  order  is  to  be  emplo^^  in 
using  those  helps  ?  Therefore  litis  monitor  should  eontain  88  foUows : 

I.  A  dear  and  easy  discourse  on  the  limits  or  extent  of  the  mathematical  arts, 
and  of  the  benefits  that  may  accrue,  not  only  to  those  who  study  them,  but  also 

to  the  nation  to  whicfi  ihey  belong.  2.  A  catalogue  of  mathematicians,  and  of 
their  work*;;  which  nviy  cxhihit,  1st,  A  synopsis  of  aH  kinds  of  mathemalica! 
books,  both  in  prnit  and  in  hbraries  in  MS.  proper  numbers  of  reference  being 
affixed  to  every  kind.  3d,  A  chronological  catalogue  of  all -celebrated  mathe- 
maticians, according  to  the  order  of  the  yeai-s  in  which  they  flourished,  with 
the  dates  of  their  works.  3d,  A  catalogue  of  the  same  works,  according  to  the 
order  of  the  years  in  which  ihey  were  printed  in  any  language;  adding  also  the 
names  of  i!!  the  mathematical  books  published  that  year,  in  any  country  or  any 
language:  exlnbiling  the  form  and  qn unity  of  each  voKime  ;  placing  tiie 
year  before  the  title,  and  after  the  title  the  ^  ear  iti  which  it  was  last  printed,  with 
the  number  referring  to  the  synopMs  given  in  the  first  page  of  the  catalogue^ 

3.  Ail  advice  to  the  studious,  concerning  the  best  books  of  every  kind ;  in 
yvhaX  order  and  method  to  be  read,  what  parts  to  be  selected,  what  to  be  omitted, 
and  !)ow  to  retain  every  thing  in  memory, 

4.  All  exhortation  to  all  persons  of  wealth,  leisnre,  and  genius,  for  tlie  pur- 
suit Qi  tiiese  studies.:  that  havuig  jegaid  to  the  great  benefits  derived  fiotn  hence, 
both  to  themselves  and  others;  as  well  as  to  the  pure  and  sincere  pleasure  arising 
fh>m  the  search  of  bidden  truths,  and  the  solution  of  difficult  probfema ;  that 
they  may  seriously  apply  themeelves  to  the  advancement  of  science ;  and  the 
rnther  as  more  expeditious  methods  are  now  discovered  than  were  fonnerly 
known,  by  the  saving  of  much  lubonr,  time,  and  expence.  Tlicn  an  exhorta- 
tion  to  ail  such  as  are  distinguished  for  settiiig  a  right  value  on  thae  studies,  as 
well  Ifor  power  as  wealth,  that  they  may  become  patrons  to  such  ingenious  men, 
by  proposing  handsome  rewanls,  to  encourage  them  to  complete  their  useful  dis- 
•overies.  I^istly,  to  all  princes  and  people,  who  may  procure  great  benefit  to 
tlwir  estates,  by  giving  the  utmost  encouragement  to  the  cultivators  of  Such  arts. 

For  this  end  it  will  be  very  proper, 

II.  Tliat  a  public  library  be  founded^  hirni^Iieii  witli  all  the  hooJ-.s  above- 
mentioned,  and  with  one  instrument  of  every  kind  yet  invented  ;  havmg  also 
an  endowment  sufficient  for  the  purchase  of  all  mathematical  books  as  they  are 
annually  published,  and  for  the  maintenance  of  a  librarian;  whose  duty  it 
niay  be,  to  read  over  ull  the  books  publbhed  in  his  own  country,  suppressing 
such  as  are  u<^less  or  erroneous,  and  admonishing  authors  not  to  publish  only 
snrh  things  as  are  alvciidy  known  and  treated  of  ly  others:  thnt  he  -^Iso  show  his 
approbation  of  useful  iaveiuio*,  and  xccon)me4id  lijc  inventors  to  j)roper  pairoiw: 
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that  he  i«ceive,  to  enter  in  his  catalogue,  and  dispose  in  the  proper  repositories, 

one  cop3'  of  the  books  ?o  r^d  over,  when  presented  to  the  libr^,  well  bound, 
at  the  charge  of  tlie  author  or  bookseller:  that  he  give  a  civil  and  ready  answer 
to  any  studious  persons,  who  may  consult  him  about  any  problem,  whether  it  be 
already  solved  or  not,  that  they  may  neitficr  mispend  tlieir  time  on  what  has 
been  already  done,  nor  be  deterred  from  prosecuting  inventions  or  new  disco- 
veries: that  he  receive,  &c.  as  above,  all  manuscripts  that  may  be  presented  or 
bequeathed  to  the  library:  that  he  keep  up  a  constant  literary  correspondence 
with  learned  foreigners  of  thit  kind,  that  he  may  not  be  ignorant  of  what  books 
are  published  in  other  countries :  that  he  observe,  among  his  countrymen,  who 
are  th^  best  cultivators  of  these  arts:  that  he  cultivate  an  acquaintance  with  all 
such  artists  as  excel  in  constructtng  inatlK-matical  contrivances  and  instruments 
of  all  kinds:  that,  after  a  fair  trial,  he  givp  his  testiaiony,  both  on  speculative 
knowledge  and  practical  dexterity,  to  practical  men  of  all  kuids,  that  such  as 
have  occasion  for  this  kind  of  men  may  not  be  imposed  on  by  tgnotant  pre- 
tenders. 

The  catalogue  will  readily  Inform,  among  the  vast  multitude  of  books  in  the 

world,  which  they  are  that  belong  only  to  this  kind  of  Study.  The  library  will 
exhibit  a  copy  of  every  such  book,  and  inform  us  where  more  copies  may  be  had* 
It  will  be^^  a  kind  of  storehouse,  botb  to  natives  and  foreigners,  whence  they 
may  readily  learn  what  helps  that  cpuiUry  can  supply  to  these  studies. 

Such  then,  in  my  opinion,  is  the  readiest  way  of  using  the  advantages  we  are 
already  possessed  of.  If  more  be  wanting,  it  may  be  proper,  by  the  aid  U 
ekilful  artist, 

HI.  That  the  three  following  new  works  be  composed  ai^  published. 

I.  Mathematical  Pandects,  containing,  ns  clearly,  methodically,  concisdy,  and 
bgeniousiy,  as  it  can  be  done,  whatever  n)ay  be  coilecled,  or  deduced  by  way  of 
corollary,  from  muihematicai  books  and  djscovenes  mnde  before  our  tune;  quot- 
ing the  most  ancient  authors  in  which  they  are  found,  and  noting  in  all  follow- 
ing authors  where  they  have  pilfered  from  others  without  acknowledgment;  or, 
which  is  worse,  have  arrogated  to  themselves  the  inventions  qf  others.  By  this 
means,  that  large  library  would  be  contracted  into  a  much  narrower  compass,  to 
the  great  saving  of  labour,  time,  and  expenoe,  for  those  that  come  after. 

1.  A  Mathematical  Compendium,  containing,  in  a  concise  manual,  all  the 
most  useful  tables,  with  precepts  to  show  their  application  to  the  solution  of 
I^FOblems,  either-  of  pure  m«themntics,  or  applied  to  other  subjects.  Fiiiallv, 
that  we  may  not  be  always  confined  to  books  in  this  kind  of  learning,  there  should 
be  contrived. 

The  Sdf^uiEcient  Mathematician,  or  an  instruction  to  show  how  any  ma* 

VOL.  II.  3  Y 
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thematician,  not  averse  to  labour,  may  acquire  so  much  skiHi  that  without  the 
aid  of  books  or  instruments  be  may  accomplish  the  sohitien  of  any  mathemati<- 
cal  problem,  and  that  aa  easily  as  another  by  only  turning  over  books. 

This  then  is  that  idea  of  the  mathematics  which,  in  my  m:innet  ,  !  have  lonj^ 
^noe  figured  to  myself  j  being  always  firmly  persuaded,  ihat  then  onty  we  can 
hope  for  suocms  in  purest  iindertakings,  when  we  have  conceived  an  exact  ideji 
ol  them  in  our  muids,  and  of  the  fittest  means  of  p\.itting  them  in  execution. 
And  if  we  cannot  express  this  idea  completely,  yet  it  is  something  to  come  as 
near  as  may  be.  I  conceive  this  ia  so  far  from  being  above  the  human  powers, 
tfiat  1  think  it  may  be  accomplished  by  the  industry  of  one  man  alone,  who  it 
not  peveoted  by  the  multitude  of  other  concerns.  For  it  is  manifest  that  the 
library  and  CatiJogue  may  easily  be  procured,  t{  money  be  not  wanting.  And 
as  to  the  Pandects,  if  the  task  of  composing  them  were  committed  tome,  1 
should  impn^e  on  myself  much  severer  conditions  than  those  above  menltoned'. 
For  first  I  would  delineate  the  infallible  process  of  homau  reason  in  the  investi- 
gation of  whatever  it  proposes  to  itself;  showing  how  it  proceeds  from  the  first 
rudiments  or  principles,  by  an  umntermpted  chain,  to  the  highest  as  well  as 
the  lowest  application  of  them.  An  art  which  men  would  not  perhaps  be  long 
without,  if  they  were  but  carefully  to  examine,  by  what  means  such  ideas  have 
arisen  in  the  minds  of  certain  men  whom  they  admire,  and  how  such  apt  means 
have  been  discovered  for  attaining  that  end.  How  these  pandects  may  Ije  abridged 
into  a  manual,  such  as  may  be  fit  for  common  use,  cannot  be  difficult  to  unckr- 
stand.  But  so  to  fit  them  in  mind,  that  there  shall  be  no  forther  need  of  book^s^ 
which  is  the  thing  aimed  at  in  our  self-sufficient  mathematician,  may  be  thought 
by  most  to  exceed  the  power  of  the  human  mind.  Yet  I  think  men  will  abate 
of  their  doubts  on  this  bead,  when  they  carefally  coi»kler  what  arts  have  been, 
devised  for  strengthening  the  imagination,  for  assisting  the  memory,  and  for 
directing  the  reasoning  faculty,  as  well  as  what  wonderful  effiicts  may  be  pro- 
duced by  tlie  united  and  constant  exerase  of  these  faculties.. 

7%e  forcgomg  Idea  wnsidered  and  o^eeteita,  Oet,  iGSQ.   By.  P.  Mevsetme.* 

Philos.  Collect.   N*^  5,  p.  136. 

lastead  of  all  that  apparatus  which  the  autiior  of  tlie  idea  proposes,  about 

*  Marin  Mersenne,  a  (-elebrnted  pliilnsopher  and  matlietnaticlan  of  the  ITlli  ceutury,  was  borr 
1588,  at  Ojte  in  Maine.  He  wa*  fellow  ttudeal  with  Deacartea  at  la  Flec^,  where  tbejr  oontncied 
a  firicQibbip  that  hatei  llumigb  life*  Going  afterwarda  to  Aukt  be  ilndied  tbeologjr.  in  th*  Soibopm* 
and  entered  in  the  order  of  the  Miniiiii.  He  was  teacber  of  ibeokgy  in  the  coownt  of  Neven^ 
ftom  l6l4  to  1619,  and  became  afterwards  superior  of  that  convent.  Wliliin:^  'lowcver  to  be  rooi* 
«t  liberty  for  pbiLoso^bieal  atudiet^  be  resigned  all  ibe  ot&cot  of  bis  ordei^  and  txaveUed  into  lltifh 
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collecting  the  various  writings  of  matheroatioians,  it  seems  to  roe  more  advise- 
able  to  sdect  onlj  the  best  and  most  deserving  of  them.  Beginning  fitst  with 
tliose  ancient  authors  whose  works  aro  still  in  being;  as  Euclid,  ApoUonius, 

Archimedes,  Theodostus,  Pappus,  Ptolemy,  with  their  other  fragments  and 
manuscripts  which  have  not  yet  seen  the  Hght;  some  of  which  aie  in  the  fus- 
tody  of  Gohus  at  Leyden,  and  some  are  preserved  at  Rome.  Theti  lo  these 
might  be  added  the  more  modem,  as  Victa  for  algebra^  Clavius's  5  volumes, 
Herigon  in  5  volumes.  In  like  manner,  among  the  optidiuis,  should  be  chosen 
Vitellio,  Kepler,  Aquilon,  De  Villes.  Among  arithmeticians,  after  IXophantos, 
the  best  are  Cardan,  Tartaglea,  and  your  countryman  Nepair.  For  spherical 
triangles,  and  their  computation  by  logarithms,  you  have  Briggs,  Gordan,  Pi. 
them,  Snell,  and  out  Morinus.  For  a^tronomjcal  matters,  after  Ptolemy 
and  some  Arabians,  those  should  be  procured  who  have  composed  tables;  as 
Alphonsus,  John  Eegiomontanus,  Kepler,  and  our  Duret.  And,  in  short,  for 
fortification  and  music,  eight  or  ten  authors  might  be  selected,  who  have  most 
excelled  in  the  practice.  In  like  manner,  for  mechanical  subja^,  forces  of  mo. 
tion,  machines,  and  water-works,  about  10  or  J  2  authors  might  be  abridged, 
for  audi  as  are  curious  in  those  matters.  And  if  12  men  of  good  judgment, 
having  a  friendly  correspondence  with  each  other,  would  undertake  this  business, 
so  that  each  of  them  might  compose  a  treatise  on  a  science,  in  one  clear  and 
convenient  voUime;  such  things  being  supplied  as  are  wanting  in  others,  and 
unnecessary  things  being  omitted;  we  might  doubtless  have  in  J  2  volumes,  in 
a  short  and  nervous  manner,  all  that  could  be  desired  in  this  matter.  And  in 
my  opinion,  whatever  belongs  to  mathematics,  either  pure  or  mixed,  might  be 
comprehended  in  those  12  volumes*  So  hkewtse  we  might  give  all  the  neater 
parts  of  philosophy  in  three  books;  and  alt  the  liberal  arts»  or  tlie  mechanic  artsi, 
in  three  more;  m  that  learning  might  be  obtained  at  a  smal!  expence.  And  as 
to  mathematical  instruments,  it  would  be  of  little  conseqaence  to  have  an 
apparatus  consisting  of  all  that  have  hitherto  been  invented,  it  might  b%  suf- 
ficient to  have  four  or  five  of  the  best  of  their  kind,  and  those  of  the  most  con- 
venient and  useful  sorts. 

^rmanjr,  and  the  Nelherland*,  where  he  wai  greatly  rcsp/'r(e.3.  He  aftemard*  settled  at  Parii, 
Where  be  died  l646,  at  60  years  of  age. — ^Faiher  MerseDoe  of  a  buaable  disposition,  mild, 
peaceable,  virtuoot,  and  of  en^^png  naanen.  In  mafthamalice  and  pbitosopbjr  ]m  presided  long  aa 
tJiL'  prindpal  judge  and  controller.  He  was  auihor  of  many  excellent  works ,  [he  principal  of  whidl 
are,  1.  QusUioues  cekberhinx  io  GeociiiD,  l62i,  talk,  S.  Tnite  de  rHarroonie  unii-erselle,  l6s6 
and  i637,  2  torn.  £i^^  3.  Cogitata  Pbyilco^Matheawtica,  l644>,  kc»  2  volt.  4co.  j  bdng  an  exceUent 
work,  coniUling  of  •  compeDdioiM  body  of  maihematicf.  ancieat  and  aoodeni,  bbtorical  and  theo* 
ratidl.  4.  LaVerii'  des  Sciencv^^.tn  i^mo.  5.  Lei  Qoestions  inouiei,  io4to.  6,  L'Opti^  at 
la  Caioptsi^ue^  m  i^iceion's  perspective,  kc, 
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Answer  to  the  foregoing  Observations.   Bij  Dr.  Pell.    An.  l63y.  Dee.  2.  Ibid. 

p.  137. 

If  I  understand  you  right,  learned  Sir,  jou  approve  of  all  I  have  said,  except 
that  you  think  I  require  a  larger  apparatus  than  is  necessary,  it  is  your  opinion, 
that  not  all  the  mathematical  books  and  instruments  should  be  collected,  which 
I  contend  for,  but  the  best  of  them  only  be  selected.  This  opinion  I  should 
rot  oppo??,  if  it  were  generally  agreed  on,  among  such  a  multitude  of  authors, 
winch  are  die  best,  or  v.'hich  should  have  the  preference  before  n!!  others  ;  and 
if  1  had  this  only  in  vipw,  that  something  oi  labour  and  expt  nee  might  be  saved 
to  the  studious  in  these  arts.  But  since  it  was  my  object  to  ubiain  the  most 
perfect  foundation  for  the  whole  scope  of  the  mathematics,  I  ought  not  to  de» 
lineate  any  other  scheme  than  that  might  oompletdy  answer  such  a  design.  The 
princips!  part,  I  apprehend,  of  a  project  must  consist  in  such  a  universal  library 
as  J  tiave  described.  That  being  the  case,  I  ought  not  to  despise  any  attempt, 
much  less  to  condemn  any  one  unexamined,  that  may  throw  in  his  mitc,  and 
endeavour  to  promote  this  undertaking.  A.nd  if  I  may  give  my  judgment,  the 
most  trivial  writing,  or  mathematical  instrument,  ought  to  be  preserved,  one 
copy  at  least,  even  for  its  errors,  in  some  certiun  accessible  place  in  every  conn- 
try.  For  we  perceivp  many  things  that  have  been  ingeniously  invented,  in  the 
ruder  instruments  of  former  ages,  that  are  now  not  only  worthy  of  observing, 
but  even  ot  being  imitated;  as  some  writers  of  a  lower  class  may  give  very  good 
hints,  and  assist  the  invention  of  those  oi  a  happier  genius;  tor  we  can  often 
point  at  an  excellence,  which  we  cannot  arrive  at  oursielves.  We  peroeive  many 
lemmata  that  have  been  well  demonstrated  by  this  kind  of  writers;  yet,  because 
of  some  one  fundnmrntal  fallacy,  their  whole  superstructure  has  come  to  the 
ground.  If  you  think  that  many  ought  to  be  rejected,  as  well  for  their  trifling 
an<l<;«erbosity,  as  for  error  and  false  conclusions;  you  sliould  consider  how  dif- 
ferent are  the  notions  and  taste  of  mankind,  and  without  estimating  the  judg- 
ment of  others  by  the  measure  of  your  own  sagacity.  For  there  are  some  per- 
sons who  can  understand  nothing,  unless  repeated  to  them  a  hundred  times, 
and  that  almost  in  the  same  words:  so  that  those  tautologies  are  well  adapted 
to  such  ptrwn?.  And  because  we  must  always  begin  with  the  more  Icnown 
tliingsi  and  the  same  things  being  not  equ.illy  known  to  all ;  we  must  therefore 
make  very  different  beginnings.  So  that  you  can  scarceiy  find  one  learner,  but 
\t  may  be  assisted  by  a  rude  instrument,  or  an  unskilful  author :  hence  then  he 
who  undertakes  the  office  of  a  mathematical  monitor,  ought  not  to  be  unac- 
quainted even  with  these.  So  that  the  complete  collection  of  hooka,  before 
luentioned,.  seems  to  me  to  be  quite  oeoessary^ 
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Now  the  less  I  am  pleased  with  these  minute  roathematicians,  the  more  I 
abauld  wihh  Ibr  a  library  of  ttus  kind,  asrbetng  the  oaly  method  of  curing  that 
jioentioits  itch  of  scribbling.  For  these  praUng  pretenders^  ever  trifling  in  a 
childish  manner,  while  they  would  seem  to  accommoflate  theinselves  to  the 
capacity  of  vonth,  may  see  that  there  are  already  too  many  who  liavt;  compiled 
Tiidiments  ot  ttus  kind.  And  those  who  fondjy  aim  at  advancing  the  mathema- 
tical sciences  by  an  infinity  of  new  discoveries,  when  they  aee  so  many  empty 
paradoaoes,  which  have  been  condemned  and  ridiculed  by  the  public,  may  take 
warning  by  the  miscarriages  of  others.  But  espectatly  the  plagiaries,  those 
pests  of  all  true  literature,  will  not  have  the  impudence  to  vend,  as  their  own, 
any  old  books,  or  any  part  of  them,  which  p^?rhaps  have  not  been  printed  more 
tl);m  once.  On  the  (jlher  liand,  nicn  of  candour  and  ingenuity,  capable  of  de- 
livering their  thoughts  in  a  handbome  manner,  when  they  see  so  many  have 
gone  before  them,  on  almost  every  subject,  will  be  cautious  not  to  produce  any 
thing  to  the  public,  but  what  is  new  and  their  own  invention.  Now  what  has 
been  treated  of  already  may  be  easily  known,  either  by  consulting  such  an  ample 
library,  or,  with  less  trouble,  they  may  be  informrd  hv  the  librarian  himself,  to 
whose  custody  it  has  been  committed.  And  these  arc  the  reasons  in  general, 
which  1  cannot  retract,  why  1  prefer  such  an  universal  library  as  is  described  above. 

P.  Mertenne's  jiiuvter,  declaring      Satisfaction.    Dec.  I(t,l63g,  Ibid.  p.  143» 

I  had  no  sooner  read  your  letter,  learned  Sir,  than  I  became  wholly  yours* 
and  was  ready  to  subscribe  to  yonr  optnion,  which  I  entirely  approve.  I  was 
also  impelled  by  an  unusual  ardor  of  mind}  so  that  I  would  recommend  this 

great  yvoiect  of  yours  to  the  potentates  of  the  earth,  if  I  had  access  to  them. 
But  wiie'^  i^  the  iiiDg  that  wtU  make  a  begianing  2  For  X  caiinot  but  call  it 
truly  royal  work. 

M.  Descartes*  Judgment  and  Approbation  of  the  same,  Feb.  l€40.  Rid.  p.  144^. 

I  inspected  the  .mathematical  idea  only  by  the  bye;  and  now  only  racollect, 
that  I  found  notliing  in  it  that  I  should  dissent  from ;  and  I  much  approved 

both  the  catalogue  of  the  mathematicnl  apparatus  as  there  exhibited,  and  the 
self-sufficient  mathematician  there  described,  as  containing  every  ihmg  in  hitn- 
self.  Nearly  in  the  same  sense  I  am  accuslomed  to  distinguish  two  thmgs  in; 
the  mathematies^  the  History  atid  the  Science.  By  the  history  I  mean  whatever 
is  already  discM'ered,  and  is  committed  to  books.  And  by  the  science,  the  skill 
of  resolving  all  questions,  and  thence  of  inv^tigating  by  one  own  industry 
whatever  may  be  discovered  in  that  science  by  human  ingenuity.  He  who:  posi^ 
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sesaes  th'ts  r«iculty,,  has  bat  little  need  of  othiY  «<«sistancey  and  may  therefore  be 
property  called  oelf-suffident.  Now  it  ia  moth  to  be  wished,  that  thia  mathe- 
matical history,  which  lies  «t«ttered  through  many  volumes,  and  is  not  yet  intire 
and  complete,  were  to  be  all  collected  into  one  book.  And  for  this  purpose 
there  wouk)  t«  tio  occasion  to  be  at  the  charge  of  seeking  or  purchasing  many 
books.  For,  since  authcvrs  transcribe  many  things  from  one  atiotlier,  whatever 
is  extant  m:iy  be  somewhere  found,  \ii  any  library  that  is  but  moderately  fur- 
nished. Nor  is  diligence  in  collecting  all  things  so  necessary,  as  judgment  to 
rqect  what  is  superfluous,  and  knowledge  to  supply  sudi  things  as  are  not  yet 
discovered.  Now  if  such  a  book  were  at  hand,  from  thence  any  one  might 
learn  the  whole  mathematical  history,  and  a  good  part  of  the  science  also.  But 
if  any  one  should  desire  to  have  the  whole  that  belongs  to  the  practice,  as  in- 
struments,  machines,  engines,  &c.  were  he  a  king,  and  had  the  wealth  of  the 
whole  world  at  command,  he  could  not  supply  the  nece&oary  expeooes.  Neither 
indeed  is  there  any  occasion  for  it:  it  is  sufficient  if  be  can  describe  them  all, 
and  that  he  other  knows  how  to  make  for  himself  such  as  are  wanted,  or  can 
direct  arUlioers  to  oonstruct  them. 

An  Account  of  the  Dissection  of  an  Ostrich.*    By  Edward  Brotcn,  M.  D, 
F*  R,  S.  and  ojOie  College  of  Physicians.    FhUos.  Colieci.    N°  5,  p.  147 , 

The  ostrich  h  esteemed  the  largest  and  tallest  of  winged  or  feathered  fowl, 
being  sometimes  8  feet  high,  which  bulk  if  we  compare  with  the  tominejo  or 
humming-bird,  weighing  about  11  grains,  we  may  readily  discern  within  what 
compass  and  latitude  the  creation  of  birds  was  ordained. 

On  the  top  of  his  head  there  is  a  flat  oiral  place,  a  nail  in  length,  which  is 
all  callous,  and  without  any  hair  or  feathers,  like  the  callous  part  of  his  breast, 
but  not  so  thick,  to  preserve  the  brain  from  the  serenes  that  fat!  in  hot  coun- 
tries, and  other  injuries  of  the  air,  especially  in  the  night,  and  the  more  con- 
siderably if  he  sleeps  with  his  head  uptight,  and  not  under  his  wing. 

The  gala  is  very  large  as  well  as  long ;  the  oa  hyoides  stretches  itself  down  on 
eadi  side  of  the  neck,  the  length  of  5  or  6  inches. 

Besides  the  many  muscles  in  the  neck  for  the  motion  of  the  numerous  ver- 
tebras and  the  head,  there  are  two  most  degant  muscles  which  come  from 
within  the  thorax,  arising  within  the  chest  about  the  second  rib,  which  insert 
theiTisclves  on  eacii  side  of  the  aspera  arteria  ;  these  I  may  name  dirpctores 
asperae  arterise.    At  the  first  dividing  of  tlic  aspera  arteria,  or  its  ujvancatioa 

•  Other  accounti^  of  the  ai-itomicy!  pccullaniifs  observ'Ctl  In  the  diatCCtjOD  of  tbe  ««tlidl aUB |^veO 
in  the  93d,  dMb,  and  36ih  voU.  of  tlw  Fiiilosopbkal  TraosacUoBi. 
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on  each  side  of  the  lungs  there  is  a  ring  larger  and  stronger  than  any  other  ring 
of  the  windpipe.  Thene  are  divers  gbnds  in  the  neck  near  the  guh  ;  these  are 
ash^eolour;  and  there  are  two  most  beautiful  glands  sticking  to  t::*  (..''i-  Aid  ar* 
teries  as  they  come  out  of  the  breast,  one  on  each  side,  these  tim     .  i  > .  Hie 

perUonsEum  doubles,  and  encompasses  the  stomach  1  osely.  Hi":  l<^:.  '  ribs, 
and  the  intercostal  muscles  are  broad,  plain,  and  beautii'iiF.  He  h^s  m'j  pronn- 
iient  breast-bone,  like  otiier  fowls,  nor  a  narrow  cbeei  iike  many  quatirupeds, 
but  a  broad  breast,  and  a  large  firm  sternum,  of  the  shape  of  a  shield,  broader 
than  the  sternum  of  a  man ;  and  indeed  when  he  puts  down  his  head,  and  bends 
his  neck  round  to  come  in  at  a  door,  his  bre«^t  is  so  broad,  and  his  tread  so 
different,  that  it  is  not  at  all  like  the  entrance  of  a  fowl,  but  wonderfully  like 
that  of  a  came),  but  with  this  acfvantage,  that  the  ostrich  bearing  his  weight 
upon  2  legs  onlv,  his  entrance  is  more  bold  aiid  gract-ral.  This  was  a  yoimg 
male  ostrich,  aad  t^ad  the  penis  about  an  inch  long,  witii  a  srnail  cartiidginous 
substance  in  it.  The  testes  lie  very  high  near  the  kidneys  and  back^bone,  and 
were  very  small  and  slender,  of  a  yellow  colour.  The  ear  is  round,  and  the 
ortfioe  will  receive  one's  finger;  the  eye  b  large  and  bluish,  almost  as  bige  as  a 
man^s. 

The  rimula  of  the  larynx  is  long,  and  the  cartilages  about  it  strong,  but  r^o 
epiglottis,  or  likeness  to  a  human  larynx,  although  tliey  that  heard  its  voice, 
compare  it  to  the  crying  or  shrieking  of  a  hoarse  child,  but  more  niourniul  and 
dismal ;  which  confirms  the  account  given  by  Mr.  Sandys  in  bis  travels,  that 
there  are  a  great  number  of  ostriches  in  the  desarts,  which  keep  in  flocks,  and, 
often  frighten  strangers  and  passengers  with  their  fearful  screeches*  The  lungft 
are  of  fine  florid  colours,  but  small  in  proportion  to  the  vast  aspera  arteria,  they 
stick  close  to  the  back,  and  are  perforated  like  other  birds;  but  on  blowing  inta 
the  windpipe  with  a  pair  oi  bellows,  we  could  not  make  them  rise  or  fill.  The 
heart  has  d  ventricles  about  the  size  of  a  man's  heart,  but  the  right  veouicle  i& 
miieh  thinner,  and  the  valves  are  more  fleshy.  Hiere  are  2  storoacbs,  as  in 
granivorous  fowls,  a  crop,  and  a  gizzard;  but  the  crop  or  first  stomacb  difieia 
much  from  that  of  other  fowls,  In  that  it  is  not  placed  without  the  breast  aa 
with  them,  but  within  the  sternum,  and  is  not  rounds  biil  longer  like  a  l»g^ 
and  of  a  vast  size,  lying  lengthwise  in  the  body.  But  what  wa.s  most  satisfac- 
tory of  all  in  ibis  dissection  was,  theglauds  tound  ui  the  coats  of  thj*6to/nach,  a 
row  of  them  on  the  back  part  of  it,  reaching  almost  from  one  end  to  the  other,, 
about  1000  of  them,  about  JO  ia  breadth  and  JOO  m  length.  These  lie  be- 
tween the  coats  of  the  stomach,  and  every  particular  glanff  discharges  itself  by  a 
peculiar  orifice,  through  the  inner  coat  of  the  stomach  into  its  cavity;  we  foui^d 
some  of  these  gtanda  round  and  globoIar>  some  oval,  and  some  more  ilat^^  ot 
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an  irregular  fipire,  those  which  lie  hi^i-hest  are  roundest  and  thickest,  those 
which  He  more  towards  the  bottom  of  the  stomach,  or  where  it  unites  with  the 
gizzard,  are  more  broad  and  flat.  These  bring' in  a  juice  which  helps  to  digest 
that  various  nourishment  which  this  fowl  makes  use  of.  The  gizzard  was  very 
large,  the  inner  coat  not  adhering  so  firmly  as  in  other  fbwls«  and  was  very  thick 
like  flannel,  and  on  our  first  looking  into  the  gizzard  from  the  firFt  stomach,  it 
appeared  as  a  piece  of  flannel  or  napkin,  which  the  ostrich  had  swallowed,  and 
so  stuck  there.  The  passage  out  of  the  gizzard  into  the  small  guts  is  very 
strait*  The  guts  are  about  ao  yards  in  length;  the  smaller  guts,  beginning 
from  the  stomachy  are  10  yards  long;  and  the  larger  guts,  down  from  thence 
to  the  anus,  ate  near  as  much.  At  the  beginning  of  the  great  guts  there  are 
a  intestina  caca,  each  of  them  a  yard  long,  and  they  have  a  acrcw  or  spiral 
valve  within  them,  after  the  mnri^f"-- the  c«ciim  of  a  rabbit ;  this  f?crew  in 
both  the  intestitu  winds  about  20  turns ;  the  extremity  of  the  rrrcum  is  small, 
not  much  differing  from  the  caecum  of  a  man.  The  excrement  which  is  thrown 
out  by  the  guts  is  of  2  kinds^  a  white  thin  sticking  excrement,  which  it  motes 
like  a  hawk»  and  after  that  another  sort  of  excrement  comes*  which  is  very  like 
to  that  of  a  sheep,  but  larger*  The  mesentery,  although  it  holds  together 
such  a  number  of  guts  great  and  smaH,  yet  ii  is  not  thick,  bnt  is  only  a  trans- 
pai-ent  membrane,  as  generally  in  pennaies,  but  it  is  very  large,  and  in  some 
places  above  J  3  inches  deep  or  broad,  measuring  from  the  centre  to  the  guts. 
dThc  liver  has  4  lobes,  and  is  of  a  coldbr  not  much  difiierent  from  that  of  a  man'sa 
we  could  find  no  gall-bladder. 

There  was  a  gland  under  the  stomach  which  might  seem  to  be  a  spleen ;  bat 
pennata  and  insecta  are  said  to  have  no  spleens.  The  pancreas  was  slender,  and 
above  a  foot  long-. 

The  kidneys  are  large,  and  of  the  length  of  my  hand  as  they  lie  both  toge-". 
ther,  they  are  of  the  shape  of  a  guitar.  The  ureters  are  firn),  strong,  white, 
and  long.  Behind  the  kidneys  lie  2  glands,  somewhat  oval,  of  about  an  inch 
and  a  half  in  length,  close  to  the  back-bone. 

jtnjfccowtt  of  Vfmrral  curious  Discoveries  about  the  Internal  Texture  of  the  flesh 
of  MwcleSf  of  strange  Motions  in  (he  Fins,  and  the  Manner  of  the  ProduC' 
turn  of  ila  Skelhof  Oystert,  &c»  By  Mr.  LemenkoecA,  F.JLS»  Fhilos* 
Collect,        9,  p.  16a. 

formerly.!  have  slated,  that  musculous  flesh,  viewed  with  an  ordinary  mi- 
croscope, I  conceived  them  to  be  composed  of  globules,  for  so  they  seemed  to 
appear  to  me.   But  with  the  use  of  better  helps  and  more  diligent  inquiry>  I 
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now  find  that  they  are  not  globules  but  rimptes.  For  on  examining  beef 
muKjlps,  I  fecund  them  to  be  made  up  of  small  strings  lying  close  joined  together 
one  hy  another;  wliich  were  so  small  that  50  o(  them,  laid  one  by  another,  would 
not  make  the  b  ea' th  of  the  '2'id  part  oi  an  inch,  and  if  supposed  a  20th, 
leaving  2  for  tlie  thickness  of  the  niembrnne  tlwt  inclose  tliem,  there  will  be 
found  1000  of  such  strings  lying  one  by  another  to  maite  the  breadth  of  an 
inch»  and  cousequenlly  1,000,000  of  them  in  a  square  inch. 

In  some  of  my  late  observations  I  took  notice,  that  about  loO  of  these  mus< 
cular  strings  lying  by  each  other  were  wrapped  round,  and  inclosed  with  a  mem- 
brane, which  made  a  muscular  chord.  At  anotlier  time  I  observed  in  the 
muscles  of  an  ox's  tongue  3  such  muscular  chords,  each  enwrapped  with  its 
distmct  menibtanc,  whose  ends  when  cut  across  would  be  covered  by  a  sand  no 
larger  than  the  JOOth  part  of  an  incii;  whence  uc  may  conceive  there  may  be 
about  5000  of  such  muscular  chords  in  a  square  inch. 

I  have  compared  also  the  magnitude  of  these  muscular  strings  with  the  size 
of  the  hair  of  my  peruke  and  of  my  beard,  and  I  conceived  tliat  about  4  of 
these  muscular  strings  of  the  diaphragm  of  an  ox,  near  the  ribs,  would  make 
but  the  thickness  of  a  hair  of  my  peruke,  and  g  were  only  sufficient  to  equal 
the  hair  of  my  beard.  Now  we  must  not  suppose  that  these  muscular  strings 
are  round,  but  eacli  has  its  particular  form  from  the  pressing  of  them  dose  to- 
gether. 

In  my  last  observations  X  examined  the  muscles  of  a  hare,  and  therein  I  saw 
very  dearly  and  neatly,  that  divers  of  these  muscular  stringii  ended  very  sharp 
in  the  membranes  of  the  rousde,  divers  also  that  ended  in  the  tendons.  These 
observations  I  made  with  a  very  good  microscope,  llieae  observations  caused 
me  again  to  renew  my  examinations  of  the  muscular  strings  of  fish,  to  find  out 
their  contexture;  hereupon  I  viewed  several  parts  of  cod-fishes,  and  found  that 
the  thickest  of  these  muscnlTr  strings  were  to  be  found  in,  the  parts  under  the 
belly,  which  we  here  call  waugen.  Here  I  found  also  that  the  strings  of  the 
membranes  being  separated  were  furnishetl  with  rings  or  nmples,  after  the  same 
manner  as  I  had  observed  the  muscular  strings  of  ilesli  to  be.  I  further  also 
took  notice,  that  when  I  had  cot  the  strings  athwart,  I  could  very  clearly  dis- 
cover  the  ends  of  a  very  great  number  of  small  filaments,  of  which  I  conceived 
every  muscular  string  of  fish  was  composed. 

Now  from  the  knowledge  of  the  number  of  filaments  in  the  circumference, 
it  will  not  be  difficult  to  compute  how  great  number  of  such  filaments  there 
maybe  in  the  body  of  such  a  muscular  string  of  fish;  for,  follow'nt^  the  rule 
of  Archimedes,  we  shall  find  that  there  may  be  iilcnost  3'200  of  ;:i-h  iTIaments 
contained  iu  every  such  string.    Now  who  can  )n  Ins  though u  comprehewd 
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the  vast  number  there  must  be  of  such  filaments  in  every  muscled  and  yet  wba 
knows  but  that  still  there  may  be  another  inferior  order  of  filaments,  and  Ihnt 
every  one  of  these  3100  filaments,  contained  in  one  single  muscular  strings 

ijiav  be  vr-t  farther  composed  of  great  numbers  of  smaller  filatnents. 

j\ri_<jr  I  had  with  adtrtiration  viewed  the  great  nuinbci  s  of  flesh- muscles  of  the 
laii  ot  an  ox,  i  res-olveU  lo  observe  liie  tail  of  another  creature,  viz.  a  thorn- 
back,  but  in  cutting  through  the  same  tat],  I  considered  the  blood  wJiich  issued 
out  of  it,  wherein  I  admired  that  the  parts  of  the  blood,  which  in  mankind  are 
globules,  and  make  the  blood  red,  are  here  altogether  oval^rts,  which  had  a 
small  thickness,  driving  through  a  crystalline  matter;  and  where  these  ovaF 
parts  lay  single  they  had  no  colour,  but  when  they  lay  3  or  4  thick  on  each- 
other,  they  had  a  red  colour.  This  made  lue  observe  tlie  Ijlood  of  a  cod  and  of 
a  s>aUnoo,  winch  I  found  lo  contain  oval  figures  as  the  former;  and  tlioiurh  f 
endeavoured  to  observe  the  same  very  exactly,  I  could  not  find  of  what  parts 
these  ovals  were  constituted,  for  some  seemed  to  have  inclosed  in  them  in  a 
small  sjiaoe  a  kind  of  globules,  and  a  small  space  fiiom  the  said  globule  it  was. 
surrounded  with  a  transparent  rinp-,  and  then  agnln  about  the  same  ring  a  long- 
ish  shadowing  circle,  whicli  made  up  the  oval  (igure. 

I  took  the  season  when  oysters  came  to  us  in  a  short  time  from  Er  o-Ian^^ 
and  observed  with  admiration,  what  an  extraordinary  motion  the  beard  of  the 
oyster  made,  and  although  I  took  some  very  minute  parts  of  it,  many  of  which 
would  not  together  make  out  the  size  of  a  sand,  yet  these  parts,  so  broken,  had 
such  a  motion  as  was  inconceivable;  for  I  imagined  that  such  »  small  part  re^ 
presented  to  me  a  shrimp  with  its  continual  movine  pattene,  nnd  Otiiers  like  a 
lobster.  And  one  might  have  sworn  that  it  was  no  part  of  the  beard  of  ilic 
oyster,  but  an  animal  of  itself,  notwiinstandmg  the  contrary  appeared,  for  such 
a  part  of  the  beard  made  no  progressive  motion,  and  remained  in  its  motion 
lying  in  one  place  so  long  time,  that  when  my  sight  failed  me  with  looking,  1 
was  forced  to  leave  it;  and  besides  the  fibres,  which  in  so  small  a  part  seemed 
pattens  or  paws,  had  the  same  motion  with  the  parts  of  the  wljole  beard. 

I  observed  the  shell  of  an  oyster,  and  found  it  all  made  tip  of  plates  laid  in 
great  numbers  one  over  another,  always  larger  and  larger;  bu  that  the  increase 
of  the  oyster  shell  is  caused  by  the  addition  of  a  new  iamen  or  plate  in  the 
shell,  which  last  new  made  plate  exceeds  the  rest  in  magnitude.  These  laminse 
fieem  to  be  made  up  of  small  pipes,  which  are  mucl»  interwoven.  But  that 
which  gave  me  roost  :<atisfi)ction  was,  that  when  each  of  these  laininse  was  ar> 
rived  at  its  full  size,  then  from  the  small  pipes  of  the  l.unins  were  put  forlh- 
niinvuc  laminte,  which  are  noi  white  like  the  rest,  but  of  a  brown  colour,  and: 
constUuled  of  globules. 
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da  Ecl^te  of  the  Moon  on  the  IQth  of  jfugast,  1 68 1 .    Observed  at  Dantzie 
M.  Mevekus,   Phitos  Collect.        d,  p.  160. 

Corrected  time. 
At  2^  464.'"  the  first  appearance  of  penumbra, 
d     3    beginning  of  the  eclipse. 
5     2    the  8un*8  centre  roee. 

An  Account  of  avery  strange  and  rare  Case  in  Physic,  with  the  Detcripiion  tf 
a  monttrow  Animal  cast  out  of  the  Stomach  by  Femt.  By  Dr,  IMter,  of 
York,F,li,S,    thilos.  Coikct.    N'O,  p.  164. 

I  send  you  (here  inclosed)  tfie  true  and  exact  shape  of  a  worm,  which  n  man 
vomited  up  here  the  last  week.  I  found  it  myself  in  the  blood  which  came  up 
with  it,  having  caused  it  to  be  washed  for  the  more  careful  examination  of  it, 
much  of  the  blood  being  clods  of  a  kiod  of  skinny  and  jBeshy  subatance,  haud 
aliter,  quam  in  mulieruni  molis  exoemendis  accidere  solet.  Of  this  kind  of 
blood  there  was  about  2|b  weight  saved  in  the  washing,  and  this  strange  ani- 
mal among  it;  which  was  easily  discovered,  being  of  a  dark  green-colour  like  a 
horse-leech,  and  spotted.  I  could  not  perceive  in  it  any  hfe  or  motion;  the 
girl  Uiat  washed  the  blood  having  almost  beaten  off  a  fin,  and  part  of  one  of 
the  forks  of  the  tail,  and  burst  the  belly  of  it;  yet  it  was  curiously  and  regu- 
larly diaped  in  all  its  members.  The  spirit  of  wine  in  which  I  put  it  has 
changed  its  colour,  but  yet  it  still  remains  perfect  enough  to  satisfy  any  curious 
person. 

The  patient  imagined  he  drank  it  the  last  summer  in  pond-water.  This  is 
certain,  he  had  about  his  stomach  and  right  side  a  moat  exquisite  and  tor    n  ^ 

ing  pain,  for  at  least  4  months  last  past,  which  many  times  threw  him  into 
horrors  and  chillness,  ague-like;  and  indeed  when  he  vomiltd  tin's  up,  he  was 
the  sickest  man  I  ever  saw  not  to  die;  he  also  voided  blood  bv  stool  several 
days,  and  now  I  believe  he  will  recover^  though  his  pams  arc  not  wholly  ceased. 

This  animal  was  about  4  indies  long,  and  in  the  thidcest  place  3  ioch^ 
about ;  it  had  3  fins  of  a  side,  all  near  the  head,  and  the  upper  pair  most  ex- 
actly and  elegantly  figured,  as  is  described;  all  these  fins  were  thick  and  fleshy ;. 
but  the  forked  tail  was  finny  and  transparent,  and  to  be  extended;  it  was  placed 
horizontally,  not  as  that  of  most,  if  not  all,  small  fish,  and  even  newts  and 
tadpoles,  in  which  particular  it  difiers  from  them  all,  as  well  as  in  the  ilesliiness 
of  the  fins.  See  tig.     pi.  15. 

Besides  this  odd  animal,  I  found  the  head  of  another  of  a  different  ^hape,* 
a^  is  expressed^  fig.  3,  pi.  15,  but  of  a  dark  green-colour  also,  aslhei  tber;  the 
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body  of  it  had  not  been  lost,  or  this  other  so  ill-treated,  if  I  had  expected  to 
have  found,  what  we  never  looked  for. 

But  what  shall  we  say  this  monster  was?  I  am  apt  lo  tbink  that  we  oden 
drink  and  eat  what  is  nlive;  nnd  it  is  certain  some  things  will  !ive  in  our  sto- 
machs in  despite  of  concoction;  not  to  instance  in  the  many  sorts  of  gut-wonns 
natural  to  m,  nnci  which  are  bred  with  us,  perimps  in  some  chikiren  even  be- 
fore they  are  born;  tliese  worms,  I  say,  do  iireely  wander  up  and  down  the 
gats  and  stomachs  at  their  pleasure,  and  receive  no  prejudice  from  the  concocUve 
faculty  of  them;  and  for  this  reason  we  sec  insectivorous  birds  so  solidtous  to 
kill  worms  and  all  other  insects,  by  drawing  them  again  and  again  through  their 
bills,  as  canes  through  a  sugar  mill,  that  they  may  be  verily  dead  before  they 
swallow  them,  at^d  instinct  is  the  great  wisdom  of  undebauchcd  nature;  again, 
admirable  instrnces  there  arc  of  animals  hving  within  anirnals;  of  which  in  tiie 
insect  kind  tlie  Koyai  Society  shall  ere  lung  receive  some  notes  of  mine  upon 
/Godartius.   And  yet  I  am  of  opioioa  that  what  has  been  accidently  swallowed 
by  us  alive,  and  that  shall  have  the  power  to  live^on  within  us,  may  have  it» 
designed  form  and  shape  monstroudy  perverted,  so  as  to  appear  to  us  quite 
another  thing  than  naturally  and  really  it  is;  and  this  I  take  to  be  the  case  of 
this  odd  creature,  the  present  subject  of  disoouisei  so  that  it  might  have  been 
the  spawn  or  embryo  of  a  toad  or  newt» 

jd  New  Thtoiy  0/  Fision,   By  Dr,  Brig^s.    TkHos,  Colhet,    N®  6,  p.  167* 

The  rise  of  the  optic  nerves  is  very  remarkable,  for  as  the  other  nerves  rise 
in  a  tiat  manner  fi-oin  the  basis  of  tlie  brain,  these  rise  higiicr,  from  2  gibbous 
protuberances,  called  thalami  nerv.  optic,  as  fig.  4,  pi.  15  j  so  that  tlie 
clasping  of  the  several  fibres  upon  them  may  very  wdl  resemble  the  Aexure  of 
the  strings  of  a  viol  upon  its  bridge,  which  b  likewise  protuberant  or  of  a  con- 
vex  figure.  Now  let  us  suppose  2  viols  of  equal  size,  and  alike  strung,  when 
their  bridges  are  put  on,  those  strings  that  are  in  the  uppermost  part  will  liare 
the  greatest  tension,  and  those  g:radual!y  Ics?  as  they  rre  remote  from  the  same» 
In  like  manner,  1  supiwse  that  the  '1  tihrcs  tiiat  arc  :n  the  zenith  or  apex  of  the 
!J  thalami  optici  have  the  greatest  tension,  autl  tlie  lowe'-t  or  opposite  part  the 
least  tension  of  all,  by  reason  of  a  less  Hcxure;  and  the  tntermediate  fibres  pro- 
portionable 09  intermediate  degrees,  with  this  exception,  that  the  internal  late- 
ral fibres  are  to  be  supposed  to  have  less  tension  than  the  external  lateral  fibres, 
because  these  last  have  the  greater  flexure,  as  is  evident  from  dd  comjxired 

"  Thfrsuperiorfibxe  therefore  in  one  thalamos  opticus,  ami  it^  correspondent 
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or  superior  fibre  m  the  other  thalamus*  which  run  in  a  like  maniKr  to  the  au. 
perior  part  of  each  eye,- 1  call  fibrae  concorde8»  as  ao,  bb,.  ee  &c.  and  answer 
to  tmisons  in  2  viois  or  lutes,  and  therefore  may  be  also  called  fibrce  homotonas. 

These  arise  separately  from  the  brain ;  nor  was  there  any  necessity  of  their 
union  at  their  tirsr  oripin,  in  order  to  their  consent,  iiince  thej'nnewer  so  ex- 
actly in  their  site  and  tension.  In  hke  manner  are  those  correspon<lcnt,  that 
are  in  the  lowermost  part  of  the  thalami  optici,  and  run  to  the  lowest  part  of 
the  eye,  because  they  have  the  least  flexure  or  tension;  and  therefore  the  in- 
termediate fibres  have  consequently  tlie  greater  tension;  proportionably  as  they 
are  nearer  the  top,  or  less,  as  they  are  nearer  tlie  basis,  only  with  this  dif- 
ference, that  the  internal'  lateral  fibres  have  less  tension  than  the  external,  aa 
berore-mentioneH.  Hence  it  appears  that  the  fibres  that  are  parallel,  or  in  the 
same  position,  are  as  it  were  syniplionical,  V12.  the  2  superiors,  2  inferiors,  ex- 
ternal-lateral, and  internal- lateral,  in  each  thalamus  opticus,  exactly  answer 
each  other  in  site  and  tension;  so  that  when  any  impression  from  an  ex.terna) 
object  moves  both  fibres,  it  causes  not  a  double  sensation,  any  more  than  uni* 
sons  in  1  viols  struck  together  cause  a  double  sound.  Now  this  parallelism  of 
the  fibres  is  much  secured  by  what  we  are  next  to  consider,  viz. 

The  position  of  the  fibres  of  the  optic  nerve,  wtuch  keep  their  distinct  or- 
der. For  thnt  the  nerves  decussate  or  cross  one  another,  or  that  they  arc  so 
blended  together  in  their  union,  as  to  cause  a  cuatusion  in  their  tibres,  is  not 
to  be  imagined;  bat  those  that  arc  in  the  thalami  optici  an  the  right  side  run 
distiiictly  to  the  right  eye,  and  those  on  the  ielt  accordingly.  In  many  lishes 
the  case  is  dear,  where  the  l  nerves  are  joined  only  by  simple  contact,  and  in 
the  cametion  not  at  all,  as  is  said. 

Besides  this  union  of  the  nerves,  to  keep  the  balance,  it  is  also  much  as- 
sisted by  the  excellent  contrivance  of  tlie  muscles.  For  it  is  very  observable, 
that  the  musculus  obliquns  inferior  arises  out  of  a  pecnliar  foramen  of  the  or- 
bit, whereas  all  the  re^t  unse  troai  the  bottom  at  tiie  exit  of  l|-ie  optie  nerve; 
so  that,  bolli  below  by  this  muscle,  and  above  by  tlic  Irochlearjs,  a  disloriion 
of  the  eye  is  prevented.  And  as  the  two  oblique  muscles  are  eijually  poised,  so 
are  the  attollens  and  deprimens;  for  through  the  former  be' somewhat  the  larger 
muscle,  yet  because  there  is  less  force  required  to  pull  down  than  lift  up  the 
eye,  their  powers  are  equal ;  as  for  the  lateral  muscles,  they  answer  exactly  both 
in  site  and  size,  and  consequently  keep  the  balance,  which  ia  required  to  the 
consent  of  the  fibrae  Concordes. 

Tiie  insertion  ot  the  fibres  of  the  optic  nerve  into  the  bottom  of  the  e\'e, 
and  their  keepm^  suil  their  distinct  position^  according  a»  ihey  arise  fioin  the 
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Upper,  lower,  or  lateral  parts  of  the  thatami  opticii  confirm  what  has  been 
said.  For  the  optic  nerve  consUta  of  two  coats,  the  exterior,  being  produced 
Irom  the  dura  tnater,  makes  the  sderoUca,  as  the  interior,  arising  from  the 
pia  mater,  produces  the  uvea,  and  consists  of  medullary  fibres,  which  being  in  a 
distinct  order  expanded  at  their  insertion  into  the  bottom  of  the  eye,  form  the 
tunica  retiformis.  This  coat  looks  at  lu-st  view  indeed  like  a  mucous  substance; 
but  it  ii  be  put  into  a  crystal  glass  filled  with  clear  water,  and  exposed  to  tlie 
light  or  son,  after  the  oUier  coats  are  removed,  this  coat  will  be  very  wdl  ex- 
panded  (especially  if  the  water  be  a  little  warm),  and  will  show  all  the  fibrilie 
very  &irly  and  distinctly,  like  the  fine  threads  of  lawn,  so  that  all  these  fibres 
iLeep  their  due  position,  and  answer  to  distinct  parts  of  objects,  and  observe 
that  order  or  parallelism  requisite  to  distinct  vision. 

From  wliat  has  been  aakl,  several  problems  concerning  vision  may  be 
solved.  As, 

1.  Why  vision  is  not  double,  since  the  organ  is  so^  The  answer  is,  because 
the  fibrae  Concordes  are  like  unisons  In  a  lute,  and  the  rays  strike  both  at  the 
tame  time. 

2.  Hence  also  it  appears,  why  upon  pressing  down  one  eye,  an  object  appears 
double?  viz.  because  thereby  its  rays  fall  upon  discordant  fibres  in  the  other 

•eye  notprest,  so  that  there  are  two  diflercnt  sensations. 

j4n  erpfcnialion  of  (he  J'lgure  4,  piAH.—aa,  U\  cc,  dd,  &c.  me  the  fibras 
Concordes  of  the  optic  nerves,  as  they  arise  alike  from  the  thalami  optici  ////, 
-which  run  aiso  to  like  parts  of  the  eye;  where  note  that  a  a,  are  the  two  upper- 
most fibres,  and  are  supposed  to  have  the  greatest  flexure;  hb^  cc,  dd,  the  ex« 
ternal- lateral  fibresi  ee^ff^  gg,  the  internal-lateral;  ////,  the  two  protuberances 
«adled  thalami  nervorum  opticorum,  from  whence  the  optic  nerves  have  their 
rise;  hhhkk,  the  parts  of  the  brain  that  lie  under  them;  if,  the  optic  nerves 
made  here  the  larger  to  express  as  many  of  their  fibres  as  could  be  distinctly  re- 
presented; 4->  ^l''^  H^*ce  of  their  union  ;  mm,  tlie  eyes  divested  of  the  sclerotica 
nnd  uvea;  ««,  the  processus  cUiares  lying  just  under  the  iris;  oo,  the  pupils  or 
sights. 

ji  short  Relation  out  of  the  Journal  of  Capt»  jibel  Jaruen  Tasman,  on  the  Dis- 
coveryof  the  South  Terra  Incognita;  not  long  since  published  in  the  Lout  Dutch* 
By  Dirk  Rcml-rantse.    Phiivs.  Collect.    N®  6,  p.  17(). 

The  geographical  accounts  given  by  this-  celebrated  Dutch  navigator,  are  sufWis- 
«?rtkd  by  the  more  exact  observations  and  discoveries  of  our  own  countryman, 
Cai-taui  -Cook. 
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Smejkrtker  Observations  about  the  Fabric  and  Texture  of  Muscular  Fthres*  By 
M*  Leuvoenhoeek,    PhHos^  Collect.    M*7,  p.  188. 

I  have  several  times  observed  and  examined  the  muscular  flesh  of  the  large 
fca  lobsters  found  upon  the  coast  of  Norway.  But  by  all  my  observations  of 
them  I  conld  not  salisty-  myself  of  the  true  texture  and  fabrio  of  them.  But  about 
a  fortnight  since,  2  lobsters  were  sent  me  from  Kolterdam;  ou  which  I  renewed 
tny  observations  aboat  the  texture  of  their  flesh;  since  which  time  I  hare  clear- 
ly seen  that  the  muscular  flesh  of  the  body,  as  welt  as  of  the  claws  of  the 
lobsters,  is  compos^  of  exceedingly  small  strings,  which  strings  also  have  their 
rimples,  in  the  same  manner  as  I  mentioned  in  my  last  letter  that  the  muscu- 
lar strings  both  of  flesh  and  of  other  fish  also  had.  I  separated  the-se  one  from 
another;  and  notwithstanding^  their  minuteness,  i  have  again  .split  some  of  them, 
and  to  my  full  satisfaction  I  liave  discovered  and  clearly  .seen  that  every  string 
of  the  muscles  of  a  lobster  is  again  conrtpu&eci  of  a  great  number  of  mucia 
smaller  itircads. 

These  are  the  observations  which  I  have  made  about  the  texture  of  the 
muscles  of  lobsters,  which  as  they  are  new,  so  I  hope  they  will  be  plea^ng  to 
yutt,  and  agree  with  what  you  have  observed,  which  I  should  very  gladly  under- 
stand at  your  first  conveniency. 

Tn  your  Inst  letter  of  the  lOth  of  March,  l681-2,  yon  .say  as  foHow? — Your 
discoveries  both  m  your  former  and  this  last  letter  are  very  consideraljle,  but  I 
am  not  a  little  pleased  to  lind  by  this,  that  you  have  discovered  the  same  thing 
in  the  muscles  of  flesh,  which  I  long  since  did  ill  those  of  fish;  especially  in 
those  of  lobsters,  crabs,  shrimps,  of  which  I  gave  you  some  account  about  4 
years  since,  at  which  time  also  I  showed  them  to  the  Royal  Society  at  their 
meeting,  namely,  that  the  muscles  of  these  consisted  of  an  innumerable  com- 
pany of  exceedingly  small  filaments  or  string;?,  .ihiiost  100  times  smaller  than  a 
hair  of  rriv  head,  each  of  which  filaments  wa.s  ot  the  .'-liape  of  a  string  of 
pearl,  or  beads  of  glass,  so  that  a  small  string  of  such  a  muscle  as  large  as 
hair  seemed  hkc  a  necklace  of  small  seed  pearl,  which  is  usually  made  up 
of  a  great  number* of  smaller  strings,  of  such  seed  pearls.   On  examin- 
ing the  muscles  of  a  prawn,  I  took  notice  that  when  I  saw  several  of  these 
small  muscular  strings  lying  together,  that  they  would  appear  as  if  they  had 
been  so  many  strings  of  bullets,  corals  or  pearls  lying  together.   But  among 
about  25  small  separations  or  bundles  of  these  muscular  strings  taken  from  th& 
prawn,  there  was  one  of  them  which  was  about  the  size  ot  a  head  hair,  whichfe 
ky  very  neatly,  to  my  view,  for  every  string  ot  it  had  its  particular  rimpleS;^ 
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which  could  not  be  seen  so  well  when  they  lay  all  in  a  handle;  because  they 
then  appeared  like  bullets,  or  when  2  or  3  lay  together,  for  then  they  appeared 
like  a  bntided  chord*  but  singly.  And  to  be  sure  all  these  several  appearances  of 
bnllets  or  brmdings  are  no  other  than  the  varieties  of  the  heigiitenings  and 

deepenmgs,  which  r?re  raused  by  the  vanous  falling  of  the  light  upon  these 
rimplings,  of  the  small  striugs  of  which  every  bundle  of  muscular  fibres 
consists. 

SotM  Observations  on  a  Calculus  found  in  a  Horse.    By  H.  P.  M.  D.  and  F,  R,  S, 
Jlhridged  and  translated  from  Ike  Lntiiu    Philos.  Coileci.    N°7i  p>  IQI' 

Having  not  long  since  presented  to  the  Royal  Society  a  stone  of  an  extraor- 
dinary size,  taken  from  the  bowels  of  a  hor«;e  at  Lambeth,  I  was  then  requested 
to  make  furtlier  inquiries  concerning  the  caiculu^,  as  well  as  the  liorse;  and  to 
transmit  the  result  thereof  to  the  Society".  The  siotie,  which  weighed  4  ifc 
4oz.  was  as  large  as  a  man*s  head,  and  not  very  unlike  it  in  shape.  I  inquired 
about  the  situation'^f  the  stone,  the  age  and  condition  of  the  horse,  and 
whether  the  animaVs  urine  was  bloody,  or  whether  he  was  troubled  with  stran- 
gury or  stippression  of  urine.  But  the  common  people  arc  in.iftentive  to  these 
things;  and  provided  these  animals  are  capable  of  going  Itirongh  the  hard 
labour  to  which  they  are  put,  those  who  own  thens  or  look  after  them  give 
themselves  no  trouble  whatever  about  other  matters.  I  imagine  the  person  who 
took  out  the  stone  to  be  [anatoniicaUy]  ignorant  of  the  parts  or  their  sitoation. 
He  asserts  that  it  was  found  between  the  bladder  aiid  intestine.  Perhaps  however, 
there  is  not  much  mistatement  of  the  fact  in  this  assertion.  For  the  stone  was 
on  one  side  flat  and  smooth,  viz.  on  the  side  down  which  die  urine  conti- 
nually dribbled,  but  not  wUhout  difficulty,  by  reason  of  the  liUle  space  that  was 
left  for  it;  on  the  other  side  which  adhered  to  the  bladder,  it  was  rough  and 
porous,  and  daily  inclosing  in  bulk  and  weight,  had  worn  away  and  destroy  ed 
the  whole  of  the  tender  coat  of  the  bladder,  so  that  no  vestige  thereof  remained. 
The  horse,  as  I  was  informed  by  the  owner  who  had  kept  him  for  J  2  years,  was 
15  hands  high,  and  was  employed  in  carrying  cloth  from  the  dyers.  The  pieo  s 
of  doth  were  heaped  upon  hb  back  while  they  were  yet  warm  from  the  vats,* 

*  The  author  here  eaten  into  an  inquiry,  whether  the  lienor  (impregiiateil  with  (he  dying  mats* 

ria'.s)  from  the  mcist  piecpi  of  rloth  so  frfrjuently  applied  wer  the  hotse's  loinT,  nr  lh<-  men?  wajrrtli 
Uiereof  (for  rfae  djrd  cloth  was  put  on  the  horse's  back  quite  hot  from  the  v«ts)  might  not  injure  ihe 
kidneys  is  such  tmnner  m  to  caatribnie  to  the  geoeraiion  of  the  itooe.  The  luti  loiipiMitioD  It  by 
no  mrnns  improbnblc.  c<peci.illy  \^  Iu-n  It  U  coiisidered,  thai  on  taking  off  (he  load  of  dyed  clotb. 
mure  or  lew  ifiHaioaiatory  aciioa  might  occasioaaliy  be  exdted  to  those  parU,  in  oootequence  of  ihe 
Ml  to  chilU  which  woaM  succeed.  \S'hat  fender*  this  toppo»iiion  Auther  probabte,  n  an  ohtervation 
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in  such  manner  that  the  animal  used  to  groan  under  the  burden.  These  jour- 
nies  having  been  discontinued  for  some  years  the  horse  became  very  restifF 
and  unmanngcnble  whenever  a  saddle  was  put  upon  him,  or  whenever  any 

person  mounted  him ;  either  because  the  pressure  of  the  saddle  incommoded, 
him,  or  because  when  he  was  rode  fast,  he  experienced  from  the  shaklns^ 
great  pain  and  irnialion.    It  is  further  to  be  remarked  that  he  was  constantly 
kept  upon  hay  and  other  dry  food,  not  having  for  some  years  been  turned  out 
to  grass,  which  doubtlesa  would  have  been  of  great  service.   Eveiy  year  during 
spring  and  autumn  he  was  observed  to  lose  Aesh,  and  to  become  so  heavy  and 
languid  in  his  hind  parts,  as  scarcely  to  be  capable  of  moving  his  legs, 
which  he  dragged  after  him.    About  8  or  10  days  before  he  died,  ischuria 
took  place,  the  calculus  having:  ?o  com[3!ete]y  filled  itp  the  cavity  of  the 
bladder  as  to  leave  no  passage  for  the  urme.    The  animal  now  threw  him- 
self Upon   the  ground,  beat  and  tossed  himself  about,  cast  up  tlie  earth 
with  his  feet,  and  expressed  the  acuteness  of  his  pains  by  the  most  violent 
movements.   It  is  veiy  remarkable  that  during  the  whole  time  his  urine  was 
suppressed,  he  obstinately  refused  to  drink,  as  if  he  had  been  instinctively 
aware  that  if  he  swallowed  any  water  it  would  only  aggravate  (lis  sufierings,  as 
it  COlitd  not  pass  off  by  the  kidney"?  or  bladder.    This  case  of  calculus  I  at  first 
imagined  to  be  w  itliout  parallelj  but  I  have  since  met  with  a  similar  instance  in 
the  Journal  des  S<^avans.* 

An  Account  of  a  smali  Discourse  about  Comets,  published  in  High'Dutch  at 
Neurenberg  168I,  by  a  Lover  of  Astronomy.  Philos,  Collect.       7,  p.  196. 

A  dialogue  between  a  churchman  and  a  naturalist,  containing  the  most 
trifling  notions  and  fandes  about  comets. 

ef  Salmp.slus's  (qnotecJ  by  this  author)  tbnt  lie  (S.^Iin.ciaO  h-.vi  krxnwn  'fvc.riA  pPTSor.s  to  beaffitClcd 

trUb  stone  in  tljc  kidiicvb,  in  coKscqcncx-  ot  siiuug     uble  \v;tlj  i.'jcii  backs  iu  liie  tire. 

■*  DcKTipltm  oj  a  •ifrange  Srone  louml  ir.  th'  Ihirfi;  nf  n  Vliilos.  Ci^lUct.  J,  p.  105. 

There  wsu  lately  at  this  place  (Taris)  a  stone  of  a  vtry  exiraordiuary  %itx  found  in  the  body  qf  a 
Spanish  gddiog,  aboat  J  $  or  14  years  old,  vrhicb  di«d  io  the  riding  tchool  of  NL  de  fierosrdy ;  the 
w:ght  of  it  being  4!1l,  cf  a  roundidi  fijurp.,  1  liitlc  flailed,  its  longest  diameter  wa«  5  incbtft,  and  its 
«korte&t  4r :  it  was  ot  the  colour  of  an  olive,  but  a  littte  incliniog  to  a  brown,  marked  with  xvtiAl 
fed  »put*  recembling  oongiilated  blood :  radiated  cir>cularly  with  Uack  and  white  veins  and  watx< : 
but  for  the  re&t  of  it  so  delicately  polished,  tliat  it  reflected  the  imagei  of  the  object*  about  it.  It  was 
fiiond  enveloped  in  a  roembranaof  fit,  «-ind  fastened  by  two  end<  to  the  sptne  of  the  b.\ck  near  the 
kidneys :  it  was  tnore  than  t2  houn  after  the  Uursc  was  dead  bcfoie  it  was  talceo  out  a  ius.  body, 
when  it  was  found  very  hot,  though  the  body  of  the  horse  was  qoite  cold,  and  it  retained  a  ctutider* 
able  heat  about  6  hourt  after  it  was  taken  outd— Original. 
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An  ylctount  of  anoiher  small  TVeotwe  written  in  High-Dutch^  and  printed  at 
Ba&ily  Jnno  l6sj.  Containing  a  New  Theory  aboM  the  ComeU,  invented  bj^ 
James  BernoutUi,*  theTitle  whereof  is  thus  expressed:  Anew  /ntroductiorit  show* 
ing  hoar  the  Motions  of  Comets  may  be  reduced  to  some  certain  and  Geometrical 
Itulex,  so  thai  their  appearance  maybe  predicted*  Philos.  Collect.  N"  7,  p.  199. 

Before  explaining  his  theory,  he  thinks  it  proper  to  say  something  of  the 

original  cnii^e  of  comets,  of  iheir  course  and  motion,  of  their  place  nnd  tail. 

What  concerns  th.cir  principal  or  original  C3U?e,  he  says,  tliat  lhat  old  opi« 
nion  which  supposes  them  to  be  acoiiectioo  of  vapours  and  exhalalions  pui  into 
a  fkme  by  the  uppermost  part  of  the  air,  is  scarcely  worth  any  comideraiiun  : 
for  if  the  comets  by  such  an  inflammation  should  have  their  light  of  ibemsdves, 
there  couUl  be  given  no  reason  why  the  tail  should  always  be  seen  in  opposition 
to  the  sun  ;  and  moreover  if  the  whole  earth  should  be  resolved  into  vapours, 
there  would  not  be  enough  to  form  on!y  the  tail  of  such  a  comet.  Descnrtesj 
opinion,  he  ^rty;,  is  strange  enough  :  for  according  to  this  hvpf)thesT5,  the  sun 
or  our  earth  mi^ht  alter  &onf>etinie  be  Irausformcd  into  a  cometj  as  some  bava 
endeavoured  to  prove  out  of  the  solar  spots.  The  authot's  own  opinion  is,  that 
comets  are  like  other  stars  or  planets,  perpetual"  bodies,  which  have  their  certain 

*  James  BernouHi^  a  celebrarted  matheauUciai^  of  the  17tb  century,  aod  professor  of  jmatbsiaatics. 
at  Basil,  was  born  at  ibat  town  l634.  HU  father  intending  bim  for  the  cbiuch.  placed  bim  in  that 
universiiy  to  study  dii  inify  .  B  it  h's  in  linatioo  leading  him  po  .verfally  to  astronomy  atidnatbematlCt, 
be  won  made  a  coosiderable  progress  iit  thoaeacieooes,  wilboul  a  preceptor,  and  abiiost  without  books, 
and  even  as  it  were  l>7  ateeltb  1  a  circomttance  which  led  him  to  adopt  for  his  device.  Phaeton  driving 
(be  chariot  of  the  sun.  \^  i'li  ibis  motto,  "  Invito  patre  tidera  verso,"  I  traverse  ibe  st.tis  against  mj 
father's  will.  From  bo  spent  tome  years  in  travels  in  Germany,  France^  Holland,  England,  &c. 
from  whence  he  retntned  to  bis  native  conntiy  in  where  he  exhibited  a  course  of  experiinents 
in  natural  philosophy  and  mechanics,  consisting  of  varioas  new  discoveries.  The  same  year  lie  pob> 
lisbpd  bis  E^^ay  on  a  new  Sy  sitrn  of  Ccrnci"!,  m  above,  an'3  'h*'  y^f  fi  in,;  h's  Di'-'';crr3iinn  on  (he 
Weight  of  the  Air.  About  l6a+  M.  Leibnitz  published  in  the  Leipsic  Acu,  some  e^isays  on  Uie  Dew 
CalcuJiu  IMffi»renlialis,  hat  without  discovering  ibe  method  of  it,  Bernonlli,  on  eaptaining  it,  leccived 
great  applause  fTom  'hat  philosopher,  -who  dccb'ed  ihc  invpiiiion  hi-larj;^:]  mnc!i  f.-^  Prrno;.!!;  a-  'o 
himseif.  In  thi-;  matter,  and  in  that  of  Series,  however,  U  is  probable,  he  had  derived  »oine  Jtoow- 
ledge  by  bis  commuoicationa  with  men  of  science  when  in  England.  In  l6b7,  BenionUt  became  pro- 
fessor of  :ri;ith-'tnatics  in  the  universiiy  of  BuslI,  wiiere  he  died  in  1705,  in  tlw  SlStyeerof  bis  age,, 
by  a  disorder  arising  from  hu  dose  and  iateose  application  to  study.  Many  of  bis  compositions  -t^ere 
pobKuhed  in  the  M«moin  of  the  Academiea  of  Paris,  Berlin,  Leips'c,  Sec.  His  works  wene  colkcted 
and  published  at  Geneva  I JA-A,  in  2  vol^ .  4io  ;  but  with  the  onaccouniable  omission  of  bis  posthumous 
woitt,  Df  Arte  Cmtftctondi,  one  of  bis  most  ingenious  labours,  and  publixhed  in  1 7 !  3  Same*  Bitf 
noulti  bad  an  excellent  genius  for  inventiou  and  et^oi  kimpiici^.  Hi»  introduced  his  youngi>r  brother 
John  into  hit  own  fivourite  sciencea,  who  liv^  d  to  .1  great  age,  aod  became  equally  celebrated  wiih 
himMl^  and  indeed  often  held  very  rude  and  vcxatioui  conkniion  with  him  for  ihc  mastery  In  those 
scienc«s.  Their  descendants  have  also  to  ihb  d^y  lutuinued  to  purtttu:  ihe  same  iUu»(riou»  career  in 
the  mathematical  sdencet  i  resemUli^g  in  that  raspect  very  moch  ihc  celebrated  race  of  the  Gregoriea 
in  this  coaotry. 
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place  and  room  in  the  world,  in  and  about  which  they  ought  to  move  as  long 
as  the  world  will  last.'^But  their  motion,  he  thinks,  cannot  be  explained  by  any 
straight  line,  fur  if  so,  the  comet  would  run  from  one  vortex  into  another,  and 
so  could  never  transcend  6  signs  or  180  degrees,  which  is  against  experience, 

and  for  thit  reason  he  supposes  it  must  be  some  crooked  or  beri'l.^d  line,  as  a 
ciiculiir,  elliiitica!,  or  soine  oth-r  ol  that  kind. — -As  to  the  place  of  ihe  comets, 
he  thinks  it  cannot  be  beneath  the.  inoon:  For  i.  The  p:iraiiaK  proves  the  con- 
trary* 2.  If  the  comet  should  be  lower  than  the  moon,  ii  would  be  also  some- 
times eclipsed  by  the  shadow  of  the  earth,  when  \ty  e]t|jerience  the  comets  have 
at  that  time  a  curled  circular  light  in  the  form  of  a  rose.  And  3,  the  tail  be- 
fore and  after  the  conjunction  with  the  sun  would  be  the  shortest  of  all,  against 
the  experience  of  our  sight.  Next,  as  the  comets  for  these  reasons  are  above 
the  moon,  so  he  thinks  they  cannot  have  any  plare  among  the  planets,  for  their 
orb  requires  a  looin  far  larger,  to  avoid  the  inlerseclioii  which  coiitinuaily  would 
happen  with  tt)e  planetary  orbs.  From  hence  he  concluUes  that  tliere  is  no 
place  more  fit  for  them  than  beyond  Saturn,  according  to  Descartes*  opinion. 
And  thus  having  adopted  the  solid  orba  and  vorttoes  of  Descartes,  to  avoid  the 
intersections  of  such  orbits,  he  is  obliged  to  find  a  place  in  the  immense  space 
between  Saturn  and  the  fixed  stars,  where  they  perform  all  the  motions  about  aa 
imaginary  centre  in  that  space,  witlioat  ever  coming  below  the  orbit  of  Satvm. 

The  Quadrature  of  the  Ctrele;  from  the  Leipzte  jicts^  No.  2.    By  M,  Letbnitz. 

Pkilos  Cd/lcct,   N*  7,  p.  204. 
Geometricians  have  always  endeavoured  to  find  out  the  proportions  between 
straight  and  curve  tines.    And  even  to  this  day,  though  they  have  made  use  of 

algebraical  helps,  they  do  not  find  the  matter  ?o  easy  to  be  accomplished  by  the 
methods  hitherto  published.  Arclninedes  was  the  first,  for  what  we  know,  who 
found  out  the  ratio  bcftueen  a  cone,  a  sphere,  and  a  cylinder,  of  the  sanie  al- 
titude and  base,  viz.  that  ol  tiie  numbers  i,  2,  3,  so  that  tije  cyhiider  is  triple 
the  cone  and  ^  the  sphere;  for  which  cause  he  commnndetl  that  a  sphere  and  a 
cylinder  should  be  r4irved  oo  his  tombstone.  The  ^ame  ArcUlmede$  found  out  the 
quadrature  of  the  parabola.  Of  late  there  is  invented  a  metliud  of  nie.asuring  in> 
nnmerablecnrved-Iincd  figures,  especially  when  theordiiiates  are  in  any  proportion 
multiplicatc  or  submnltiplicate,  direct  or  recipmcal,  of  the  in[erce|)tai  ab<o:'>.Nis. 

For  the  hgnrc  ABC  A  (nq-.  p|.  15,)  will  be  tu  t!ie  circumscribed  reciaiiglr' 
ABCD,  as  an  una  is  to  a  number  expressing  the  niultiplicatiou  of  tlie  ratio, 
increased  by  an  unit.  For  instance,  the  intercepted  lines  A  B  or  DC  in  a  para- 
bola, being  in  proportion  as  the  simple  natural  numbers,  viz.  as  1,2,  3,  &c. 
And  the  ordinates  BC  being  as  the  squai^s  of  those  numbers,  viz.  1,  4,  (),  &c. 
or  in  duplicate  the  proportion  of  them,  and  the  nunibir  expressing  that  ratio 
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being  2,  the  figure  ABC  A  will  be  to  the  rectangle  ABCD,  as  I  to  2  + 1,  or 
as  1  to  3,  or  the  figure  shall  be  a  third  part  of  the  rectangle.  If  AS  or  CD 
remaining  as  the  natural  nnmbers  1,  2.  3,  and  BC,  BC  be  made  as  the  cubes, 
or  1,  8,  27,  Sec.  as  in  the  cubical  parabola,  the  ratio  of  the  ordioates  being  trU 
plicate  of  the  rntio  of  the  intercepted  parts,  the  figure  wil!  be  to  the  rectangle, 
as  I  to  3  +  1,  thrit  h  to  4,  or  a  fourth  part.  But  if  DC,  DC  be  as  squares,  and 
BC,  BC  as  cubes,  that  is  the  rati',  of  BC,  BC,  be  4.  the  ratio  of  DC,  DC; 
the  figure,  a  seini-cuhical  parabola^  ABC  A,  to  the  rectangle  ABCD,  will  be  as 
1  to  ?f  +  I,  or  shall  etjaal  ^  of  the  rectangle.  Id  reciprocals,  to  the  number  ex- 
pie.  SKig  the  muUiplicalion  of  the  ratio,  the  sign  —  or  minus  must  be  prefixed. 

But  a  circle  could  never  be  brought  within  the  compass  of  these  rules ;  and 
though  it  has  been  kiboured  for  by  geometricians  in  all  times,  there  could  never 
yet  be  found  a  number  by  which  the  ratio  of  the  circle,  to  the  circumscribed 
square,  could  be  cxpres^^ecl. 

Nor  couW  the  ratio  oi  tiic  citcu inference  to  the  diameter  be  ever  yet  fovind, 
which  is  quadruple  ot  ihe  ratio  uS  the  circle  to  the  square.  Aichimedes  indeed, 
inscribing  and  circumscribing  polygons  to  a  circle,  it  being  larger  than  the  in- 
scribed  and  less  than  the  circumscribed,  shows  a  way  of  giving  the  limits  within 
Vrhich  the  circle  falls,  or  of  giving  approaches,  by  whidi  he  shows  that  the  ratio 
of  tlic  circumference  to  the  diameter  is  more  than  as  3  to  I,  or  than  as  21  to  7, 
and  less  than  12  to  7,  which  !nethod  others  have  since  prosecntcy!,  viz.  Piolemy, 
Vieto,  Metins,  and  mo«t  of  all  Liidolphus  van  Ceulen,  who  has  shown  the  cir- 
cumference to  be ,  a  5  3 . 14 1 5  9  2  (■)  5  3  5  8970  :<  238 1 6  See. 
to  the  diameter  1  .oooooooooooooooooooo- 

Bui  these  sorts  of  approaches,  though  they  are  useful  in  practical  geometry, 
give  no  satisfaction  to  the  mind,  which  covets  the  very  truth,  unless  the  pro- 
gression of  such  numbers  could  be  carried  on  in  inBnitum.  Many  indeed  have 
professed  to  have  found  the  true  quadrature,  as  Cnrdina)  Cusanus,  Oron.  Fineus, 
Jos.  Scaliger,  Tho.  Gephcrander,  Tho.  Hol^li'^,  but  all  of  them  falsely,  being  dis- 
proved by  the  calculations  of  Archrmede?,  or  by  iliose  of  Ludolphus  van  Ceulen, 

But  bccar.sc  I  jjcrcelve  there  are  ujany  who  do  not  well  understand  what  it  is 
that  is  desired  in  this  inaiLcr ;  they  are  to  know  that  the  quadrature,  or  the  turn- 
ing of  the  circle  into  an  equal  square,  or  any  other  right-lined  figure,  which  de- 
pends on  the  ratio  of  the  circle  to  the  square  of  its  diameter,  or  of  the  circum- 
ference to  its  diameter,  may  be  understood  to  be  fourfold,  viz.  either  by  calcu- 
lation, or  by  linear  construction :  and  each  of  them  again  may  be  either  perfectly 
exact,  or  else  almost,  or  pri?tty  near.  The  quadrature  by  accurate  calculation, 
I  call  the  analytical.  That  which  Is  done  by  accurate  construf'tion,  T  call  the 
geometrical.  That  whicli  is  done  by  calculation  pretty  near,  I  call  the  approach. 
That  which  Is  by  construction  pretty  near,  I  call  the  mechanical.  The  approaches 
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hdve  been  furthest  carried  on  by  Ludolphus  van  Ceulen ;  Vieta,  Huygens  and 
others  have  given  several  mechanical. 

The  accurate  f^^eometrical  construction  may  be  hnH,  by  which  not  only  an 
entire  circle  may  be  measured,  but  any  section  or  arch  of  it  also,  which  i?;  by 
an  exact  and  ordinate  motion;  but  such  notwithstandi'ig  as  suits  v>it!i  traii^cen- 
dtfutal  curves,  which  erroneously  are  accounted  mechamculj  though  in  truth  they 
are  as  geometrical  as  those  which  are  commonly  so  esteemed,  though  they  are 
not  algebraical,  nor  can  be  reduced  to  equations  algebraical  or  of  certain  degrees, 
they  having  degrees  proper  to  themselves,  which  though  they  be  not  algebraical, 
are  yet  nevertheless  analytical.  But  these  things  I  cannot  in  this  place  explain  so 
fully  as  they  deserve. 

The  Analyticnl  Quadrature,  or  that  which  is  made  by  accurate  calculation, 
may  he  again  suUluided  into  three  kinds,  viz.  into  the  analytical  transcendent, 
the  algebraical,  and  the  arithmetical.  The  analytical  transcendent  is  to  be  ob- 
tained, among  others,  by  equations  of  indefinite  degrees,  hitherto  considered 
by  none.  As  if  X'  +  ^  be  equal  to  so,  and  X  be  sought,  it  will  be  found  to 
be  3,  because  3  '  +  3  is  37  +  3,  or  30 :  which  kind  of  equations  for  the  circle 
we  will  give  in  their  proper  place. 

The  Algebtaical  is  done  by  vulgarnombers^  thouprh  irrationally  \ni]^ar,  or  by 
the  roots  of  couunon  equations,  which  for  the  gericral  quadrature  of  tlie  circle, 
or  its  sectors,  is  indeed  inipossible.  Now  there  remains  the  arithmetical  qua- 
drature, which  is  performed  by  certain  series  exhibiting  the  quantity  of  the  circle 
exact  by  a  progression  of  terms,  first  rational,  such  as  I  shall  here  propound. 

I  have  found  therefore,  that  if  the  square  of  the  diameter  be  put  1 ,  the  area 
of  the  circle  will  be,  ^  —  -J-  +  4-  —  t  +  +  —  +  -  tV  +  Vr-,  &c.  viz  the 
entire  square  of  the  diameter  being  diminished,  that  it  may  not  be  too  large,  by 
a  third  part;  and  ag;ain,  because  hereby  too  much  is  t^ikcn  away,  being  aug- 
mented by  one  tittli ;  and  again,  because  by  this  last  too  much  is  added,  di- 
minished by  one  seventh,  and  $0  onward  continually. 

So  that  the  iirst  quantity  will  be 

too  great,  viz.  1,  but  the  error  will  be  less  than  4; 
The  next  too  little,  viz.  i  —  4»      'he  error  will  be  less  than  4; 
The  3d  too  much,  viz.  I  —  +  +     but,  &c.  i ; 
The  4th  too  little,  viz.  1  —  4  +  4  —  +,  but,  &c.  -i; 
&c. 

The  whole  series  contains  all  the  aj^proachc-;  together,  or  the  values,  both 
greater  than  tliey  ouglit  to  be,  and  less  tiian  they  ouglit  to  be. 

So  that  by  continuing  the  series,  the  errors  may  be  made  less  than  a  fraction 
given,  and  consequently  less  than  any  assignable  quantity.  Whence  it  follows, 
that  the  whole  series  must  give  the  true  value.  And  though  the  sum  of  the 
whole  aeries -cannot  be  expressed  by  one  number,  and  that  tlie  series  beinBnitely 
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continued,  yet  because  it  consists  of  one  regular  method  of  progression,  the 
whole  may  sufficiently  enough  be  conceived  by  the  mind.   For  since  the  circle 

is  not  commensurate  to  the  sqiinre,  it  cr.nnot  be  expressed  by  one  number,  but 
it  must  ntcessarily  be  exhil'stcd  in  rational  ninnitcrs  liy  a  series,  in  the  feaiue 
manner  as  the  diagonal  oi  a  square i  and  the  section  made  according  to  extreme 
and  mean  proportion,  which  some  have  called  the  divine  section,  and  many 
other  quantities  which  are  irrational.  And  indeed  if  Van  Ceulen  could  have 
givtm  a  rule  by  which  his  numbers  31415^  &c.  could  have  been  continued  in 
infinitum,  he  wonld  have  given  us  the  arithmetical  quadrature  exact  in  whole 
numbers,  which  v.  o  li;n  c  here  done  in  Tractions. 

Now  lest  some  less  knowing  in  these  matters  might  think  that  a  series  c  on- 
sisting  of  inrtnite  terms  cannot  possibly  be  equal  to  a  circle,  winch  is  a  finite 
quantity^  they  must  know  that  there  are  many  series  whose  terms  are  intinite  in 
number,  whose  whole  sum  is  equal  to  finite  quantities.  As,  to  give  an  easy 
example,  the  series  from  1  decreasing  in  subduple  geometrical  ]>roportion, 
4.  -f  4-  -f  4-  +  tV  +  TT  4  &c.  in  infinitum,  the  whole  of  which  notwith« 
standing  mnkes  no  more  than  1 . 

Tliere  are  several  things  relating  to  this  quadrature,  which  might  be  taken 
notice  of.  But  I  have  not  now  the  leiicure  to  prosecute  it.  However  I  must 
tiot  omit  one,  viz.  that  the  terms  of  this  our  series  4^  4,  4.,  |,  ^,  Sec.  are  in  a 
continued  harmonical  progression.    And  a  series  made  by  skipping,  as  -f,  4, 4, 

Vr>  ^c.  is  also  of  harmonical  progression.  And  4,  -f ,  t't*  iV' 
also  a  series  of  harmonical  proportionals.  Wherefore  since  the  circle  =  ^  +  -f  4- 
T  +  -T*T  +  tV  +  ^'c.  —  f  —  !  —  -V  —  -'-  —  t'.,  by  subtracting  the  latter 
pariial  series  from  the  former  partial  series,  tlie  circle  will  be  the  ditference  of  two 
series  in  harmonial  progression.  And  because  the  sum  of  any  number  of  terms 
in  harmonial  progression,  how  many  soever,  may  by  some  compendium  be  ob- 
tained; hence  compendious  ap|)roaches  may  be  deduced,  if  one  would  in  this 
our  series  take  out  the  terms  affected  with  the  sign  —  by  adding  the  two  next 
into  one,  +  |  -  '  and  +  f  —  4-  and  +  i  —  -rV,  and  +  -^'j  —  ^v.  'ii'fi  +  Vr 
—  and  so  onward,  he  will  have  a  new  series  for  the  ni:vgiMtude  of  the  circle, 
namely  •  (ibat  is  +  —  i)  ^  (that  is  +  —  |}  —  (Umi  is-;-  —  -rV)*  ^cc. 
wherefore  the  square  inscribed  being  4,  the  area  of  the  circle  sliall  be-7  +  V;  + 
>V  +  iV  +  T-hr» 

But  the  numbers  3, 35 , 99. 195, 313, &c.  by  skipping,  are  Uken  out  of  ihe  series 
of  squai-e  numbers,  4,9,  16,  25,  &c.  diminisiied  by  a  unit,  and  so  made  tiie  series 
3,  8,  15,  ^-1,  35,  48,  63,  8u,  gg,  120,  (43,  168.  IQ5,  224,  255,  288,  323,  3tiO, 
3^9,  &c.  out  of  liic  members  of  which  series  every  fourth  after  the  lirit,  is  a 
number  of  this  our  series.  But  I  have  found  the  sum  of  this  infinite  6«>nes 
■i- +  T  +  XT  + -iV  +  ^4- +  ^  +  Vt  + -jV  +  Vt,  &c.  tobe^  AndbyculUng 
out  by  single  skipping,  as  -J.  +  Vr  +  irr  +     +  ifV*  *fC-  the  suiji  of  this  iuiiniW 

S 
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series  makes  ^  or  ^.   But  if  out  of  this  again  another  progression  be  culled  out 

by  single  skipping,  as  i  +  t't  +  Vr*       ^       of  that  infinite  series  will  be 

the  semirircle,  thp  square  of  the  diameter  beinp:  1.  Now,  brcnu'^e  by  the  <;nme 
means  the  arithmetical  quadrature  of  the  hyperbola  i&  obtained,  I  thought  it  not 
amiss  to  represent  to  view  tbe  whole  harmony, 

123  4  5  6  7  8  9  10  II  13  14  15  l6  17  18  IQ  20,  &C, 
1  4  9  l6  25  3640  64  6 MOO  121  144 1691  g6  225  256  289  324  301 400,  &c. 
03  8  15  24  35 48  63  80  99  120  143 168  I95  224 255  286  323  360399,  &c. 

i  +  iVV^  -jV-jVtS-tV  tVtU  I  la  t^TTh  t4t  «i>  i»h  jin  gi>  ji»»^C.  =s  f;. 

+  •  TT  •        •        •  tV   •  -rkr  *  t4t  •   t4t  •  -rfr   •  tHj  ^c.  =  -f.;. 

+   -  "TT  •    TT    •  -iV  ♦    TTT     •     T3-T     •    "j-TT     ♦    TTT    •     TTT    •  —  T » 

T  •  •    •  "jrr  •    •   •  -gV    •     •     •    TTT        »■        Trrr  •     •    ^W.  =s 

4.  .     .     .  •    •      -    TTT    •       '       -    TTT    •  .    TTT    ►     &C  =H{ 

where  C  is  the  circle  ABCD,  whose  inscribed  square  is-f, 
and  H  is  the  h)rperboIa  CBEHC,  whose  square  ABCD  is  ^. 

In  the  same  figure,  viz.  fig.  5,  ph  15,  to  the  as^'mptotes  AF,  AE,  at  right- 
angles  to  each  other^  let  there  be  described  the  cur\'e-line  of  an  hynerbola  GCH^ 
whose  vertex  is  C,  and  ABCD  the  power  or  square  to  whicti  every  rectangle 
made  of  the  ordinate  as  EH  and  the  intercepted  part  AE,.  i&  always  equal. 
About  this  square  let  a  circle  be  drawn,  and  let  the  hyperbola  be  continued  from 
C  to  H»  so  that  AE  be  double-  of  ABw  Then  putting  AE  to  be  i,.  AB  shall 
be  4-,  and  Its  square  ABCD  wHI  be  4,  and  the  circle  whose  power  ABCD  15 
inscribed,  will  be  4-  +  -f  &c.  but  the  portion  of  the  hyperbola  CBEHC, 
whose  power  inscribed  is  the  same  square  4,  which  represents  the  loganthm  of 
the  ratio  of  A£  to  AB,  or  of  2  to  l ,  will  be  -4.  4-     +  ^4.-.,  &c.* 

*  The  above  series,  for  the' quadrature  of  the  circle  and  hyperbola,  were  before  ioveoted  by  M. 

Mercator,  and  Jiuoe»  Gregoiy. 

BNO  OP  THE  PHILOSOPHICAL  COLLECTIONS^ 


^'  Description  of  Fen-park  Hole  m  Gloucester  shire.     Communimted  by  Sir 
Robert  SoutkweL   N*  I43,f  p.  2.    To/.  XJIL 

There  is  a  place  in  Gloucestershire  called  Pen-park,  about  3  niilea  irom 
Bristol,  and  above  3  from  the  Severn,  where  some  miners  for  lead  discoveritig 
a  large  hole  in  the  earth,  one  Captain  Sturmy,  a  warm  inquisitive  seaman,  who 

I  After  being  d^tcoolinueddtirtng  four  >ears,  (be  Piiiiosc^icai Transactioiu  were  begun  again  wiih 
tbit  N*  143,  by  Dr.  Plot,  who  bsid  succeeded  Mr.  Hooke,  one  of  tbe  tecfeun-ies,  Nov.  JO,  16S1  i 
and  who  agein  onderiook  (o  renew  the  publication,  on  tbe  encoaragemcDt  affi>rded.by  tbe  8odet}c,.iai 
promuing  to  imrcbase  60  copiea  of  each  number  of  the  work. 
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has  written  a  large  folio  oq  Navigation,  would  needs  descend  into  it,  and  his 
narrative  was  as  follows : 

*'  On  the  2d  of  July,  1 669,  I  descended  by  ropes  affixed  at  the^top  of  an 

old  lead-ore  pit,  4  fathoms  almost  perpencncular,  and  finm  tlience  3  fatlioms 
more  obliquely,  between  two  great  rocks,  where  I  found  tiie  tnoutli  of  this  spa- 
cious [ilacc,  trom  which  a  miner  and  vnysL-ii  lowered  ovirselve$  by  ropes,  25  fa- 
thoms perpendicular,  into  a  very  large  place,  which  resembled  to  us  the  fomi 
of  a  horse-shoe;  for  we  stuck  lighted  candles  all  the  way  we  went,  to  discover 
what  we  could  find  remarkable.  At  length  we  came  to  a  river  or  great  water, 
whieh  I  found  to  be  20  fathoms  broad,  avul  5  fathoms  deep.  The  miner  would 
have  persuaded  me  that  this  river  ebbed  and  flowed,  for  that  some  10  fathoms 
above  the  place  uere  we  now  were,  we  found  the  water  h;vl  sometime  been; 
but  I  proved  the  contrary,  by  staying  there  from  3  hours  flood  to  2  liours  ebb, 
in  which  time  we  found  no  alteration  of  this  river.  Besides  its  water2>  were 
fresh,  sweet,  and  cool,  and  the  surface  of  tliis  water  as  it  is  now  at  8  fathoms 
deep,  lies  lower  than  the  bottom  of  any  part  of  the  Severn  sea  near  us,  so  that 
it  can  have  no  commuiiication  with  it,  and  consequently  neither  flux  nor  reflux, 
but  in  winter  and  summer,  as  all  stag-nant  lakes  an<i  loughs  (which  I  take  this 
to  be)  have.  As  we  were  walking  by  tins  river,  31  fathoms  under  gronii:!,  we 
discovered  a  great  boUovvness  in  a  rock,  some  30  feet  above  us,  so  that  I  got  a 
ladder  down  to  us,  and  the  miner  went  up  the  ladder  to  that  place^  atW  walked 
into  it  about  70  paces,  till  he  just  lost  sight  of  me,  and  from  thence  cheerfully 
called  to  me,  and  told  me  he  had  found  what  he  looked  for,  a  rich  mine;  but 
)iis  joy  was  presently  changed  into  amazement,  and  he  returned  affrighted  by 
the  sight  of  an  evil  spirit,  which  we  cannot  persuade  him  but  he  saw,  and  for 
that  reason  he  will  go  thither  no  more. 

"  Here  ;irc  abiii:<laiice  of  strange  places,  the  flooring  being  a  kind  of  a  white 
stone,  enamelled  with  lead-ore,  and  the  pendant  rocks  were  glazed  with  salt- 
petre, which  distilled  upon  them  from  above,  and  time  had  petrified. 

"  After  some  hours  stay  there  we  ascended  without  much  hurt,  except 
scratching  ourselves  by  climbing  the  sharp  rocks.  But  for  4  days  after  my  return 
I  wns  troubled  with  a  violent  head-ach,  which  I  imputeto  my  being  in  that  vault.** 

Captain  Stiirmy  falling  from  his  hearl-acli  into  a  fever,  and  dvin!!;;  what  from 
his  death,  and  tlie  onmion  o(  an  evil  t.pirit,  nobody  was  wiilmg  to  have  any 
more  to  do  witii  ilie  s^id  hole  from  that  tune  to  this. 

But  Captain  Collins,  commander  of  the  Meriin  yacht,  who  is  by  his  Majesty 
appuinted  to  take  a  survey  of  the  coast  of  England,  coming  to  the  Severn  for 
that  purpose,  and  visiting  Sir  Robert  Southwel  near  Kingroad,  Sir  Robert  told 
him  how  the  story  of  this  hole  had  amused  the  country;  and  that  the  narrative 
had  formerly  been  sent  to  his  JS/3ajesty  and  the  Koyal  Society;  and  that  there 
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wanted  only  <ome  courage  to  find  out  the  bottom  of  it.  The  captaUi  tesolved 
to  adviinture,  and  on  the  18th  and  ipth  of  Sep.  l682,  he  took  several  of  his 
men,  with  rop^  and  tackling  fitting  to  descend,  with  lines  to  measure  any 
Jength  or  depth,  <ilso  with  candles,  torches,  and  a  speaking  trumpet.   What  he 

found  does  much  lessen  the  credit  and  terror  of  this  hole,  aS  will  appear  by  the 
figure  he  took  thereof,  and  ilu^  description  following: 

*'  It  is  down  tlie  tunnel  from  the  supcrticies  to  the  opening  of  the  cavity  be- 
low 39  yards.  !llien  the  hole  spreading  into  an  irregular  oblong  figuiCj  is  iu 
the  greatest  length  75  yards,  and  in  the  greatest  breadth  41  yards ;  from  tiie 
highest  part  of  the  roof  to  the  water  was  Uicn  19  yards ;  the  water  was  now  in 
a  pool,  at  the  north  end,  being  the  deepest  part,  it  was  in  length  27  yards,  in 
breadth  12,  and  only  5  yai'ds  and  a  4  deep ;  two  rocks  appeared  above  the  water 
all  covered  uitli  niLii',  but  the  water  sweet  nnd  good  ;  there  was  a  large  circle  of 
nintl  touikI  the  pool,  and  far  up  towards  tlie  south  end,  whicli  showed  that  .the 
Avater  has  at  other  times  been  6  yards  iiigher  than  at  present. 

"  Th^  tunnel  .or  .passage  down  was  somewhat  oblique,  very  ragged  and 
rocky ;  in  some  places  it  was  2  ^ards  wide,  and  in  some  3  or  4,  but  nothing  ob- 
servable therein,  save  here  and  there  some  of  that  spar  which  usually  attends 
the  mines  of  lead  ore.  In  the  .way,  30  yards  down,  there  runs  in,  southward, 
a  passage  of  29  yards  in  length,  parallel  to  the  superfioes,  above ;  it  was  2  and 
3  yards  ,high,  and  commonly  as  broad,  and  alike  rocky  as  the  tunnel,  with  some 
appearances  of  spar,  but  nothing  else  in  it  except  a  few  hats. 

"The  cavity  !)e]ovv  was  in  like  manner  rocky,  and  very  irregular :  the  can- 
dles and  torciies  burnt  clear,  so  as  to  discover  the  whole  extent  thereof;  nor 
was  the  air  aay  thing  offensive*  The  3  men  that  went  down  the  first  day  staid 
below  2-  hours  aad  a  4.  The  next  day  the  Captun  went  down  witb  7*  or  8  'men, 
who  stmd  below  for  an  tiour,  and  .observed  all  dilngs. 

The  bottom  of  this  hole,  where  the  land-waters  gather,  is  59  yards  down 
from  the  superficies  of  the  earth,  and  by  good  calcu!ation  the  same  bottom  is 
20  yards  above  the  highest  rising  of  the  Severn,  and  lies  into  the  land  about  i 
miles  distant  from  it." 

The  profile  and  ground-ploL  of  the  concave  in  Fai-park,  before  descrtt'ed, 
Ag-^>.pi»  16. — ^Ais  the  superficies  of  the  earth;  Btlie  lead*ore  pit;  Cthe 
tunndor  passage  down;  D  the  long  gallery;  E  the  concave  or  cell;  F  the 
upper  edge  of  the  mud ;  6  two  small  rocks  that  appear  above  the  water;  H  the 
npper.part  of  the  wat^r;  I  the,bottoro  of  the  water ;  K  the  highest  mark  of  the 
water;  X  two.iQck8. 
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Experiments  made  for  altering  the  Colwr  of  the  Chyle  in  the  Lacteals^  By 

Martin  Lister,  Esq,   N*  143,  p.  6. 

The  passage  of  the  chyte  through  the  intestines  into  the  lacteal  veins,  is  a 
thing  hitherto  demonstrated  to  the  eye  by  none.  Dr.  Lower  ingeniously  con- 
fesses the  ill  success  he  had  in  trying  with  air,  or  with  tinged  spirit  of  wine :  by 
neither  of  which  he  was  able  to  force  a  passage.   And  J.  Walaus  (Epist.  de 

Motn  Ch}ll)  is  very  positive,  that  however  the  chyle  in  the  intestines  may  be 
diversely  coloured,  yet  it  is  still  uhHe  in  the  lacteal  veins.  And  Dicmerbroot 
ia  his  late  Anatomy,  pubiished  1672,  p.  37,  affirms,  Clij^lum  btmper  album 
inveniri  in  vasis  lacteis  mesentericis  et  thoracicis— viridem  v«ro  rubruoa  alterius^ 
ve  coloris,  in  iis  a  nemine  hacfenus  visum  fuisse* 

Notwithstanding  which,  and  iny  own  former  unsuccessful  trials/ Phil.  Thins* 
N*  05,  I  did  not  doubt  but  that  some  happy  experiment  would  show  the  con- 
.trary ;  and  a  purposely  coloured  chyle  might  find  admittance  into  the  lacteal 
veins,  though  not  by  turcc,  yet  by  the  consent  and  introduction  of  nature  her- 
self. The  success  oi  some  late  expcrimeuts  I  made  to  this  purpose  L  sbaU  here 
acqount  you  with. 

I  caused  a  dog  to  be  fed,  and  ailer  about  4  hours  I  opened  the  abdomen^ 
and  making  a  smalt  incision  in  the  jejunum,  I  injected  an  ounce  or  two  of  a 
dear  tincture  of  indigo  dissolved  in  fair  water  and  strained.   This  done,  we 

stitched  up  the  .gut  and  all  again,  and  turned  the  dog  upon  his  legs.  After  1 
hour  and  i  we  cut  the  stitches,  and  then  beheld  a  copious  distribution  of  chyle 
and  turgid  lacteal  veuis,  but  as  white  as  ever.  And  yet  carefully  searching  the 
gut8>  we  perceived  none  of  the  injjscted  liquor  any  where. 

Another  dog,  which  was  kept  fasting  40  hours,  had  a  very  little  flesh,  with» 
out  water,  given  hint,  about  5  hours  before  the  injection  of  the  tincture  of  in- 
digo: which  was  performed  after  the  same  manner  as  before,  only  it  was  now 
well  warmed,  and  about  12  oz.  thrown  up  the  dnodenum,  and  down  the  ileum. 
Here  were  empty  guts,  and  not  the  least  appearance  of  any  lacteal  veins  in  the 
mesentery.  After  full  3  hours  the  stitches  were  cut  again,  and  carefully  exa- 
mining the  mesentery,  yie  found'  many  lacteal  veins  of-  an  azure-colour,  and 
cutting  some  of  the  largest  of  them  asunder,  we  plainly  saw  a  thick  bifae-  chyle 
to  issue  forth,  and  to  spread  itself  over  the  transparent  membranes  of  the  me- 
sentery. 

Whence,  although  it  has  been  d'cnbted  of  hy  some,  yet  it  is  most  evident,, 
that  the  lacteal  veiils  receive  their  contents  irom  the  cavity  of  the  iatestioes. 
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J  correct  Tide  Table  showing  the  true  Times  of  the  High  waters  at  London 
Bridge,  to  every  dmj  in  ike  Year  i683.    %  Mr,  Ftamleed.   N*  143,  p.  10, 

An  Jeeount  <if  the  TVde-tetfe.— Considering  how  much  the  rivei-  Thames  is 
frequented  hy  shipping,  and  how  long  it  has  beeiK  the  chief  place  of  commeros 

in  these  parts  of  the  work!,  our  seamen's  accounts  of  its  ik]c^  should  Ke  very  ex- 
act, and  their  opinions  concerning  tlicm  rational;  v.hereas  if  they  be  inquired 
into,  nothing  will  be  found  more  erroneous  and  idle.  For,  observing  that  the 
high-waters  at  and  near  the  new  and  full  moons,  run  an  hour  and  a  h«lf,  or  2 
points  of  the  compass,  longer  than  at  the  quarters,  they  conclude  generally  that 
lib  the  variable  winds  that  cause  it,  never  considering  how  improbable  it  is  that 
so  inconstant  and  changeable  a  ca6se  should  effect  so  consUnt  an  inequality. 

In  which  opinion  the  tidp  tables  of  our  almanacs  have  contributed  much  to 
confirm  them  ;  for  thtirc  the  moon's  age  i-^  got  by  the  epacts ;  tlience  the  time 
of  her  southing,  l>y  tlie  allowance  of  48  minutes  of  time  for  every  day's  age, 
as  if  her  diurnal  motions  and  returns  to  the  meridian  were  altogether  equable, 
than  which  nothing  is  more  false  i  and  then  the  time  of  the  high>water  At 
London  bridge  is  made  by  adding  3  hours  to  the  time  of  her  southing  so 
gotten,  as  If  there  were  the  same  constant  space  of  time  between  the  moon's 
southing  and  the  high-waters,  which  by  this  means  are  often  made  i  hours  dif- 
ferent from  truth  and  experience. 

To  an»end  this  fault,  some  of  the  more  sitiiful  have  calculated  tiie  times  of 
the  moon's  southing  exactly,  and  then  made  their  tide  tables  by  adding  3  hours 
constantly  to  them ;  by  which  means,  though  they  agreed  nearer  with  experience 
at  the  spring-tides,  or  near  the  new  and  full  moon,  yet  they  erred  not  muoh 
less  than  by  Uie  old  way  at  the  quarters,  or  in  the  neap  tides :  the  inequality 
of  the  tides  being  above  double  to  the  error  committed  in  finding  the  moon*« 

SOUtilings  by  her  age. 

Mr..Booker,  in  his  almanac,  the  first  that  gave  any  directions  for  the 
amendment  of  this  reckoning,  and  that  was  only  to  subtract  an  hour  from  the 
times  in  his  tide-table,  about  the  first  and  last  quarters  of  the  moon,  because 
the  neap-tides  d'ld  not  flow  so  long  as  the  springs  by  1  point  of  the  compass. 
Bnt  Mr.  Henry  Philips,  a  person  well  known  by  his  works  of  navigation,  was 
certainly  the  first  that  brought  the  inequality  to  a  rale,  whose  Theory  of  the 
Tides,  and  a  t-able  grounded  on  it,  for  the  year  166.S,  was  printed  in  Mr.  Olden- 
burg's Philosophical  Transactions,  for  the  montii  of  April  tiiat  year,  3'J<, 
which  was  found  much  more  comformable  to  experience  than  was  expected. 

Having  fraquent  occasion  to  pa:>s  between  London  and  Greenwicli  by  vrater, 
some  2  years  ago  I  observed  that  the  tides  seldom  hold  out  so  long  as  Mr. 
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Philip*s  calculation  gave  (hem,  and  therefore  in  the  months  of  October  and 
Novembep  I  bc^n  to  observe .  thsm  more  diligently,  and  procured  them  to  be 
carefully  noted  by  an  iiig«nicn.is  friend  at  Tower-wharf.  From  these  observa- 
tions I  raised  n  correction  of  Mr.  riiilip\>  iunnbei-5,  and  caused  a  tide-table  to 
be  made  agreeable  to  it,  which  was  printed  by  Mr.  Hook,  in  his  Pluloscpiucal- 
Collections,  N*"  4.  [omitted  from  this  abridgement,  being  now  uselei^s.j 

But  the  weather  then  proving  stormy  and  unseasonable,  I  dare  not  rely  on 
those  observations,  nor  that  correction,  therefore  in  the  spring  and  summer 
montlis  foUowing,  of  the  year  J  682,  I  began  to  observe  them  again,  and  with 
the  help  of  irsy  fi iends  and  servants,  I  noted  the  times  of  above  80  high-waters 
at  Tower  wl  1.1  rf  :;i.d  Gteen\\'ch,  hv  whirli  T  fonnd  tlint  the  grentest  and  least 
tliffciviiccs  Let.ueen  ilic  moon's  t:uc  soiitl-iing  and  tlie  higli-watcrs  were  not,  as- 
Mr.  Philips  had  placed  litem,  at  tiie  full  or  new  and  quarter  moons,  but  the 
greatest  nearer  to  the  neaps,  the  least  to  the  highest  spring-tides.  I  found  also 
that  the  inequality  was  not  the  same  that  he  had  made  it ;  and  ader  a  trial  ot 
two,  that  r  could  represent  and  answer  above  6o  of  these  observations  with  less- 
thnn  one  quarter  of  an  hour's  difference :  which,  considering  how  difficult  it  is. 
to  determine  the  time  of  a  high-water  exactly,  I  cannot  but  esteem  a  veryi 
good  agreement. 

Hitherto  our  tide-tables  have  only  shewed  the  tunc  of  that  one  high  water 
which  next  follows  the  moon's  southing  ;  but  iu  this  new  table  I  have  given  the 
times  of  both,  concerning  which,  I  desire  It  may  be  noted,  that  when,  by  rea- 
son of  great  droughts  in  summer,  or  extreme  frosts  in  winter,,  the  springs  are 
low,  and  the  fresh  waters  less  than  usual,  the  tides  may  hold  up  longer  than  the 
times  noted  in  the  table ;  as  also  when  strong  north-westerly  or  northerly 
winds  blow,  which  bring  in  an  extraordinary  flood  from  the  northern  seas,  and- 
keep  it  up  longer  thai^  olber  times.  So  on  the  contrary,  when  the  winds  blow 
hard  on  the  opposite  points  of  the  compass,  or  when  \\  e  have  much  rain  and 
great  freshes,  the  tides  hold  not  out  so  long  as  the  times  showed  in  the  table, 
the  freshes  overpowering  and  checking  them  sooner ;  yet  have  I  never  found 
that  the  differences  between  the  calculated  and  observed  high-waters  have 
much  exceeded  half  an  hour ;  most  commonly  they  are  scarcely  half  so 
much. 

This  tabic  mny  be  r^'dnccd  and  mcdo.  to  serve  for  any  other  port  of  hh  ma- 
jesty's dnnMHions^  fiiid  iieigb.bounng  countries,  by  only  subtractmg  or  adding  so- 
much  tune  to  the  high-waters  noted  in  it,  as  the  high-water  observed  in  the: 
said  place  shall  be  found  to  precede  or  follow  the  time  of  the  high-water  the 
same  day.   For  by  such  accounts  as  I  have  met  with  and  received  of  the  tides^ 
in  remote  places^  1  £iul  there  is  every  wbere^  about  Eng]mi,-  the  mmft  dif— 
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ierence  between  the  spring  and  neap-tides,  that  is  here  observed  in  the  river 
Thames. 

I  coalrl  easily  have  made  and  given  you  a  table  for  this  rediiction,  if  I  cbre 
have  relied  on  the  account  our  mariners  give  of  the  tides  in  otiier  ports  ;  but 
I  find  their  opinjoDS  different,  excej)t  where  they  Imvc  cojjiod  from  each  other  in 
tiieir  calenders;  by  reason  ul  the  alore-ineuiiuaed  ditiereiice  belwecii  iha  limes 
of  the.  moon's  southings  and  the  trae  high-waters ;  for  which  reason  I  forbear  it, 
till  further  experience  shall  have  informed  us  better. 

Ohcn  ation  of  the  Bf ginning  of  the  Lunar  Eclipse  which  happened  Aug.  IQ, 
168 1,  in  the  Morrtins:-,  made  on  the  Island  of  Si.  Lawrence  or  Mndagascar, 
By  Mr,  Ttiomas  HtaLhcotf  and  communicated  by  Mr,  Flamsiecd.  ^i"  143,  p.  15* 

Mr.  Heatha>t  was  surgeon  to  a  ship,  which  lay  then  at  the  bottom  of  a  deep 

bay,  on  the  western  shore  of  the  island,  and  that  part  which  the  Portng^i^icse 
and  our  m.ips  call  tlie  Terra  del  Gada.  He  had  a  qu;i(!r:inl  of  2  feet  radius, 
and  a  telescope  of  9  feet,  but  no  clock;  to  supply  which  defect,  he  made  a 
pendulum  of  a  string  and  a  bullet  Sg- inches  long,  that  each  single  vibralicti 
might  answer  a  second  of  time ;  waiting  the  beginning  of  the  eclipse  with  his 
glass,  as- soon  as  he  saw  the  true  shadow  enter  on  the  moon's  limb,  he  caused 
his  friends,  who  assisted  him,  to  make  the  pendulum  \nbrate,  and  count  it3  vi- 
brations;  of  which  they  had  nnmbereJ  140,  or  2""  20'  of  time  when  he  took 
the  height  of  Procyon,  then  east  of  the  meridiati,  25°  39';  the  next  day  he 
observed  the  sun's  merirlional  height  with  the  same  quadrant,  whence  he  found 
the  latitude  uf  tliat  place  19"  29'  south;  heuce  the  tinie  vvheu  be  took  the 
height  of  Procyon  is  found  4*  51"  mom,  and  subtracting  the  2"  20»  past  since 
the  observed  beginning  of  the  eclipse,  it  gives,  for 

The  true  beginning  of  the  eclipse  4^  48*"  40* 

Which  at  the  observatory  here  I  noted  at  I     50  40 

Therefore  this  part  of  Madagascar  is  more  eastcr!\  2     58  O 

or  '14"  30',  which  our  maps  make  52%  that  ii»  7.^''  more  remote  from  it  than  it 
mlly  is. 

Observations  made  at  Danttic,  of  the  Comet  which  began  to  appear  there, 
Aug.  16,  l689.   By  M,  Hevelius*   W  143,  p.  16. 

Of  the  late  comet,  I  have  obtained  many  of  tlie  meridian  aititudes,  and 
distances  from  the  fixed  stars«^  But  it  would  be  tedious  to  mention  all  these^ 
neither  have  I  now  time  to  submit  them  to  a  strict  calculation.   At  present  it 
may  suffice  to  observe,,  that  the  comet  was  iir^t  seen  here  at  Dantzio,  Aug.  25,. 


f  59  raXLOSOPHlCAL  TBAll9ACT10ir«.  ^  [AViro  lC82>3. 

new  style,  l6S2,  and  that  I  duly  observed  it  from  that  time  till  Sept.  7.  As  to 
the  path  of  this  comet,  with  its  velocity,  and  the  angle  of  its  orbit  made  with  the 
ecliptic,  these  may  be  gathered  from  the  following  table :  which,  however,  it 
may  be  observed  is  not  composed  from  any  accurate  calculation,  but  is  deduced 
by  a  looser  way  of  reasoning,  from  a  consideration  of  the  globe. 


Month.  Day. 

Time  of  ibe  D»r. 

Loogii.  of  tbe 
Comet. 

Liiitode  of  (he 
Cornet. 

Motion  in  its 
Orbit. 

Daily  Motaoa 
more  exact. 

Aug.  26 

30 

<y"  mom. 

So 

30 

2 1    0  nor  In 

V 

Oft' 

17 

1 1 

0 

even. 

Si 

9 

0 

23  30 

W 

26 

even. 

9  • 

o9 

29  . 

even. 

It 

30 

3 

30 

morn. 

IS 

25  20 

1  J> 

46 

30 

9 

0 

even. 

22 

0 

'z5  40 

3 

30 

5 

3  I 

3 

30 

mom. 

24 

30 

2t>  0 

2 

20 

5 

50 

Sept.  1 

3 

30 

mom. 

1 

0 

26  0 

5 

45 

46 

1 

9 

0 

even. 

6 

0 

25  40 

4 

45 

5 

1 

5 

43 

3 

8 

30 

cveti. 

20 

0 

24  30 

11 

30 

& 

40 

4 

even. 

5 

34 

even. 

5 

24 

6 

9 

0 

even. 

& 

0 

20  30 

15 

0 

5 

0 

7 

even. 

4 

30 

a 

8 

0 

even. 

12 

0 

18  15 

8 

0 

4 

0 

9 

8 

30 

even. 

15 

30 

17  15 

3 

30 

3 

30 

10 

8 

0 

even. 

16 

30 

15  45 

3 

0 

3 

p 

1  ! 

even. 

2 

40 

12 

S 

0 

even. 

23 

0 

14  0 

5 

0 

2 

20 

13 

7 

30 

even. 

25 

0 

12  30 

2 

0 

2 

0 

So  that,  by  its  proper  motion  in  its  orbit,  from  Aug.  25  tO  Sept.  13,  it  has 
moved  over  83  2?  ,  and  in  the  ecliptic  pi*  30';  also  its  latitude  first  increased 
to  26''  north,  and  then  decreased  to  12»30'.— It  may  be  remarked,  that  its 
northern  node  is  in  24'  of  b ,  and  its  southern  node  in  24"  of  }  but  its  limits 
were  in  24"  £1  and  5?  The  angle  of  the  orbit  with  the  ecliptic  was  nearly  26". 
But  whether  for  its  whole  duration  it  was  entirely  consistent  with  its  nodes,  or 
whether  it  varied,  and  how  much,  will  appear  trom  tlie  calculation. — As  to  its 
appenrr>nce,  the  head  was  rather  brighter  and  larger  than  that  of  the  year  J 681; 
but,  on  the  otiier  hand,  it  had  a  much  siwrter  tail.  With  a  iuog  telescope  we 
^uld  observe  in  Uie  iiead  only  one  nucleus,  and  that  always  of  an  oval  and 
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gibbous  figure;  except  that  on  Sept.  8  especially,  a  very  bright  ray  proceeded 
from  the  nucleusi  which  was  rather  crooked,  and  passed  into  the  tail.  This  is 
Ihe  more  remarkable,  as  I  do  not  remember  to  have  seen  the  like  appearance  in 
any  other  comet.  It  may  also  be  observed,  that  sometimes  its  tail  was  direcltd 
pretty  exactly  in  opposition  to  the  sun,  as  Aug,  30  in  the  morning ;  but  often 
with  a  considerable  deviation,  as  is  visual  in  most  cornets.  Its  comn  was  al^o  of 
various  lengths:  for,  at  first  the  t>iil  was  of  about  i-i-"  long ;  afterwards  rather 
shorter,  and  soineiiines  longer,  as  far  as  to  15'' or  16";  but  towards  the  end  it 
dSroinishcd  continually.   See  fig,  1,  pi.  16. 

An  Account  of  some  Books^   N*  143,  p,  20. 

I.  KA«wj«o«  nra^rfA»t««  A^fAemxwv  BiCaia  y.  Claudii  Ptolcmsei*  Harmontconim 
Iiibri  Tres.  Ex  Codd.  Mas.  Undecim,  nunc  primum  Graece  editi.  Johannes 
Wallis,  ss.  Til.  D.  Geometric  Professor  Savilianus  Oxoniae,  Regime  S4>cietatis 

Londini  Sbdalis,  Regia?qnr  Majestali  a  Sacris}  recensuit,  edidit»  Vcrsionc  et 
Notls  iUustravit,  et  Auctarium  adjecit.  Oxonii,  e  Theatro  Sheldonianu,  A.  D. 
1682.    in  Quarto. 

This  work  having  been  never  before  printed  in  Greek,  and  but  very  imper- 
fectly in  Latin,  by  Anton.  Gogavinus  of  Graves,  above  100  years  since:  the 
Teamed  professor  thought  tit  to  give  it  in  a  more  perfect  edition.  For  which 
purpose  lie  has  diligently  compared  the  manuscript  copies,  for  restoring  and  per- 
fecting the  Greek  text  j  and  adjoined  a  new  Latin  translation  of  the  whole,  with 
notes  on  the  text:  rectifying  many  mistakes  of  the  transcribers,  especially  in  the 
numberf?. 

This  work  of  Ploleiny  gives  an  account  of  tlie  nature  of  sounds  in  general, 
but  especially  of  those  that  are  musical;,  as,  of  the  several  sorts  of  tones,  and 
their  ratios  one  to  another,  &c.  Showing  also  how  harmony  may  be  fitly  com- 
pared to  the  motions  of  the  human  soul;  and  those  of  celestial  bodies.  And  it  is 
the  more  considerable,  as  being  not  only  the  best  of  the  kind  in  Greek,  but  as 
it  also  gives  an  account  of  the  rest;  wherein  they  agreed  or  disagreed,  one  with 
another,  and  on  what  principles.. 

•  ♦  Clnutliuj  Ptolf  my,  or  Ptoloaif,  was  a  celeb*B»ed  malliematician  of  P^Iasluro,  who  flourished 
under  Adrian,  and  Mnrcus  Aufeltus,  aboat  the  year  138,  3nd  who  I.  fi  stverA  other  viln-'  Ic-  u  rht, 
beanies  thd(  above  ooliccd.  A$,  I,  bU  geography*  titsi  printed  at  iiuiugna,  I  U>2,  m  lolio,  nnd  stvcrai 
timet  tioce.  i.  Some  mtrooomical  work*,  Uie  priodpal  among  (hem  tbe  Almagest,  fint  printed  at 
I5nsil,  1551,  f:'lio.  3.  Some  worl^?  on  jndicial  aslrolop,yj  &c.  in  153J.  Ho  ts  aNo  celel>raicd  on 
accoutn  o)  ;he  system  of  the  iioiTcrse,  called  by  bis  name,  ia  v/hkb  (b«  earUi  ts  plated  in  the  c«atre 
of- ihe  piaiictary  system  5  «  eystem  .-whicii  was  wbphsci  bjr  aetroootoerf  ibr  into/ ag^,  butUaow. 
totflily  alMadoaed  for  that  «f  CoperaiciWr 
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There  Is  also  added  an  appendix*  by  the  Doctor,  containing  a  brief  account  of 
the  ancient  harmonics,  according  to  the  difierent'sects  of  the  authors,  (-i;rn  pared 

one  with  another;  and  with  the  music  of  tliis  age:  showing  how  and  whereia 
the  Greek  music  agreed  or  differed  from  ours ;  and  how  the  several  particulars 
of  it  are  reUined  in  ours,  but  ditFereiuly  expressed  j  and  what  in  them  aiiSwer 
to  cacli  other.  Here  is  a  short  collection  of  most  of  what  occurs  nmtcnal  in  the 
several  Greek  authors  on  lliis  subject  {  as  well  those  published  by  Meibomeusy 
as  others  yet  remaining  among  us  in  manuscript. 

II.  Observations  on  the  Dublin  Bills  of  Mortality,  i68l.   And  the  State  of 
th  it  City,   By  the  Observator  oh  the  LondonBills  of  Mortality,  Lond.  iCd3. 

III.  Johannos  Goflartius  of  Insects.  Done  into  English  nnd  methodized; 
with  the  Addition  of  Notes.  By  Martin  i.iskr,  Esq.  The  F'lgures  etched 
upon  Copper,  by  Mr.  F.  PI.  York.  Printed  by  J.  White,  lor  the  Publisher, 
l682y  in  quarto. 

This  author  seems  rather  to  have  diverted  himself  by  conversing  with  these 
animals,  which  he  did  for  40  years,  than  to  have  given  himself  the  trouble  of 
%vell  understanding  them.    And  yet  after  all  this,  says  Mr.  Listei  ,  we  shall  find  * 
him  every  where  very  just  and  true  in  his  observations.    That  all  the  insects 

he  writes  of  he  most  industrioii?!y  fed,  and  brought  np  to  their  change,  which 
is  more  than  any  man  ever  did  before  him.  And  though  the  histories  he  ha? 
given  may  seem  but  lew,  lor  so  long  a  time;  yet  in  these  few  we  have  some- 
thing of  all  the  genera  of  insects  that  are  in  nature. 

Mr.  Lister  has  also  taken  great  care,  and  at  his  own  expence,  to  have  all  the 
figures  finely  etched  upon  copper  plates.  The  whole  impression  intended  for 
the  more  curious,  consists  of  but  160  copies. 

IV.  Epistola  Tnvitatona,  ad  Observationes  Magnetlra?  Varlationis,  communi 
Studio  j  inctis  jue  laboribus  instituendas.  Dat.  Altorfi  Nortcorum  Pridie  Festi 
Paschalis,  1 082. 

Dr.  Sturroius,  mathematical  professor  at  Altorf,  the  author  of  this  letter, 
herein  first  takes  notice  of  the  several  steps  by  which  the  doctrine  of  the  mag> 
net  has  been  advanced  to  its  present  state.  That  its  power  of  attracting  iron 
has  been  noticed  in  all  tiroes ;  but  that  its  vertioity  to  the  poles  was  first  ob* 

served  about  400  years  since  by  our  countryman  Roger  Bacon.  Thdc  it  gives 
the  saroe  virttjc  to  steel,  whence  the  invention  of  the  needle  between  300  and 
400  years  since,  by  tlie  Itahans :  the  various  declination  of  the  needle  from  the 
meridian  in  various  places,  by  Sebaiiian  Cabot:  the  inclination  of  it  to  the 
nearer  pole,  by  our  countryman  Robert  Norman.  And  that  within  these  few 
years,  the  variation  of  the  declination,  and  that  in  one  and  the  aaone  place,  has 
d'SO  been  noticed  by  many  authors. 
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Fipera  Cdudisona  Americana,  or  ilut  AnaUmy  of  a  Ratite^Snake,  dissected  at 
the  Repository  of  the  Royal  Sociehj  in  January  i6Bl-3.  By  Edward  Tyson^ 
M.  D.  Coll.  Med.  Land.  Cand.  et  k.  S,  Soc.         144,  p.  25. 

The  obscn'ntions  J  shiill  here  p-ive  are  such  as  a  single  subject  would  aftbrd, 
not  what  rniglit  complete  Uie  hibtor)'  of  so  curious  an  animal.  And  though  it 
were  mightil)'  to  be  wished  that  we  had  an  accurate  account,  and  exact  an.uriruy 
of  one  of  every  distinct  species  of  animals,  yet  this  cannot  be  expected  hut  of 
those  that  are  most  common;  where  frequent  repeated  dissections  might  fully 
inform  us  of  nature's  admirable  contrivance  and  mechanism  of  animal  bodies. 

This  which  we  dissected  was  sent  to  Mr.  Henry  Loades,  a  merchant  in  Lond« 
don,  from  Virginia;  who  was  pleased  not  only  to  gratify  the  curiosity  of  the 
Royal  Society  in  showings  it  alive,  but  likewise  p-nve  it  them  when  dead,  and  so 
aftortlt^d  an  oppcirtunity  of  farther snti?!faction  m  ubscving  the  inward  parts  of 
it;  whicli  i  hud  so  conformable  in  almost  ail  respects  to  those  of  a  vipi^r,  tliat  F 
have  taken  the  liberty  of  placing  it  it  in  that  class,  and  (since  it  has  not  yet,  that 
I  know  of,  any  Latin  name)  of  giving  it  that  of  vipera  caudisona;*  for  as  I  am 
informed  by  merchants  it  is  viviparous,  and  the  epithet  sufficiently  distinguishes 
it  from  those  that  have  no  rattle,  although  of  these  too  there  ought  to  be  made 
a  subdivision.  But  I  shall  concern  myself  at  present  only  with  the  an  r  tny, 
which  T  think  is  yet  given  by  none;  tl^ongh  to  me  it  seems  the  principal  part  iu 
a  natural  Instory  of  animals;  and  for  other  acccLuits  I  shall  refer  to  i^farcgravius, 
Piso,  Johnston,  Nierembergius,  De  Laet,  Hernandez,  and  others  who  have 
written  of  it;  and  describe  it  under  the  names  of  boiqininga,  or  boit^inininga, 
and  boiquira,  which  are  the  Brasil  names.  By  the  Portuguese  it  is  called  cas- 
cavela  and  tangador;  by  the  Dutch  raetel-schlange;  by  those  of  Mexico, 
teiitlacocauhqui,  or  teuhtlacot>zauhqui,  i.  e.  domina  serpentum,  and  from  its 
swift  motion  on  the  rocks  like  the  wiitd,  hoacoatl. 

Before  we  look  within,  we  shall  take  a  short  survey  of  its  outward  parts.  SiC 
pi.  17.  This  that  we  dissected  was  4  feet  5  mclies  long;  thc  girt  of  ilie  hody 
ill  the  largest  piace,  which  was  the  middle,  was  6-4-  inches;;  UiC  girt  about 
the  neck  3  inches;  near  the  rattle  '2  inches;  the  head  fiat  or.  tlie  top,  as 
is  the  viper,  and  by  the  protuberance  of  the  maxillse  somewhat  represent- 
ing the  head  of  a  bearded  arrow;  at  the  extremity  of  it  were  the  nostrils, 
(fig.  5,  a),  between  them  and  the  eyes,  but  somewhat  lower,  u  ere  two  other 
orifices  (tig.  5.  b),  which  I  took  for  the  ears,  but  after  found  they  onl)  led 
into  a  bone  that  had  a  pretty  large  cavity,  but  no  perforation.    Vipers  have  not 


'*  The  Liniuean  generic  oame  of  the  rattlc->snake  U  crotnlas. 
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-these  orifices  in  the  head;  and  Charas  says  they  hear  by  the  nostrils;  and 
that  to  them  run  not  only  the  olfactory  but  auditory  nerves  alsa  The  eye  was 
round,  about  ^  of  an  inch  dian^cter;  in  colour,  the  make  of  the  pupil,  and 
olhcr  rcfipects,  like  a  vi]>ei's,  as  indeed,  except  in  the  rattle,  was  the  whole  ex- 
terna! fliapc  of  this  aiiini;il.  Tiiere  \v;jc  a  hirsix'  '^'^nle  jetiin;,'  over  the  eye,  wliich 
&tC4ued  to  serve  as  a  palpebra  for  defending  it  itom  duy  iliing  falling  on  it;  but 
I  could  net  I  crceive  it  was  capable  of  closing,  although  inwards  it  seemed  la 
have  a  membrana  uictitans,  which  removes  any  dust  that  might  adhere  to 
Uic  eye. 

The  scales  on  the  heatt  were  the  smallest  of  any,  those  on  the  back  larger, 
and  so  prnnnriionably  greater  to  the  l:?rpe>t  part  of  the  body;  and  so  dlmlnish- 
iug  thence  ngain  to  the  setting  c>n  ol  the  rattle;  all  in  figure  somewhat  res@ai« 
bling  parsnip  seeds.  Their  colour  various:  the  scales  on  the  back  had  an  edged 
rising  in  the  middle,  which  was  still  less  protuberant  as  they  grew  nearer  the 
sides,  where  they  were  flat. 

The  bell)'  seemed  flat,  covered  with  long  scales  of  a  yellow  ishcolour^  speckled 
black.  From  the  npck  to  the  anus  we  numbered  i68;  beyond  the  anus  were 
two  lialf  scales;  thence  IQ  whole  scales  of  a  black  lead  colour  with  yello  vi  h 
edges;  from  thence  to  the  rattle  6  orders  or  rows  of  smaller  scales  of  the  same 
colour. 

The  scales  of  the  belly  were  joined  to  each  other  by  distinct  muscles;  the 
lower  teiul  ja  of  r.i  Ii  tiia?do  hninj  inserted  into  the  upper  edge  of  the  folloiving 
scale;  and  the  r/thr- tefiJon  of  thr^  snme  muscle  inserted  about  the  middle  of 
the  foregoing  scale.  Tiiese  muscles  (tig.  1,  s,  s,  s,)  were  more  fleshy  towards 
the  middle  of  the  scale;  and  then  its  fibres  ran  obliquely  ascending.  To  each 
scale  was  appropriated  a  rib,  whosepoint  joined  with  the  extreme  of  it,  which 
must  much  advantage  the  use  nature  seems  to  design  them  for,  by  strengthen* 
ing  them  to  perform  their  reptile  motions;  for  the  scales  are  ns  so  many  feet 
which  being  free  and  open  d.-wnwarcls,  they  thereby  lake  hold  of  the  ground* 
and  so  contract  their  body  forwards^  and  then  shoot  out  agam,  and  so  {>erronn 
their  motion.  Whence  it  is  observed  by  Nicrembergius,*  that  on  rocka  ilieir 
motion  is  much  quicker  than  on  the  earth  or  plains. 

Since  they  must  be  always  grovelling  on  the  ground,  it  is  a  provision  of  na- 
ture in  furnishing  them  with  this  coat  of  armour  for  their  defence;  which  is  so 
curiously  contrived,  that  though  it  covers  the  whole,  \qI  by  its  frequent  joint- 
ings it  admits  of  ail  motions.  And  for  this  too,  the  vertebrje  of  the  s]>!ne  seem 
admirably  contrived;  there  being  a  round  ball  in  the  lower  part  ol  tiie  upper 

^  H'iiU  e»oiic.  J.  1%  c.  1.— Orig* 
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vertebra,  wliich  enters  a  socket  of  the  upper  part  of  the  lower  vertebra;  as  tlie 
round  head  of  the  thigh-bone  does  the  acetabulum  of  the  OS  ischii,  by  which 
means  it  can  turn  itself  any  way. 

Having  placed  it  on  its  back,  we  opened  it;  and  observed  that  the  tendons  of 
the  abdominal  muscles  made  a  linea  alba  in  the  midst  of  the  scales  of  the  belly ; 
where  likewise  ran  a  large  blood  vessel  (fig.  2,  rr)  arising  from  the  vena  cava 
towards  the  lower  part  of  the  liver.  But  not  U)  be  too  nice  here,  we  proceeded 
to  exanfilne  the  viscern,  concerning  which  I  shall  here  give  some  remarks. 

And  first,  the  wind-pipe  was  different  fit«n  that  of  most  other  animats; 
which  usuaHy  having  their  cartilages  annular,  or  at  least  coiij  jined  by  a  mem- 
brane>  form  afistular  for  conveying  the  air  into  the  bronchia;  which  thence  is 
transmitted  into  the  small  bladders  of  the  lungs.  But  here  (fig.  I,  aaa)  which 
is  common  with  it  to  the  viper  kind,  as  soon  as  its  enters  the  breast,  presently 
meeting  with  the  lungs,  it  consists  only  of  semi-annular  cartilages  ;  which  being 
joined  at  both  ends  to  the  membrane  of  the  lungs  iiin-irdly  is  quite  Open,  and 
im mediately  transmits  the  a:r  to  tlic  \ L'^iculae  of  the  lungs;  as  will  better  n[>pe.Tr 
hy  (<ig.  4,  aaaj.  For,  dividing  the  wuid-pipe,  we  perceived  it  easily  eKlen  ieJ 
above  H  hich  wide;  whereas  before  it  meets  with  the  lungs  the  cartilages  are 
annular.  The  trachea  or  wind-pipe  was  20  inches  long,  terminating  near  the 
heart  and  beginning  of  the  liver,  and  reaching  to  that  part  of  the  lungs  which 
made  the  p-reat  biadcJer.  The  cartilages  of  the  trachea  near  the  beginning  were 
^  of  an  inci),  but  tow  ard  the  end  ;  of  an  inch,  and  lying  flattish  from  end  to  end. 

The  use  of  the  traciiea  is  plain,  for  conveying  the  air  into  the  Iunff«;;  which 
how  considerable  an  organ  they  are  nature  seems  to  show  us  by  the  adnurable 
contrivance  and  largeness  of  their  structure.  They  b^n  from  the  throat,  and 
run  down  3  feet  in  length*  The  upper  part  (fig.  l,  b)  of  them  that  lay  in  the 
forepart  of  the  body  for  the  length  of  a  foot,  and  reached  to  the  heart,  was 
made  of  small  vesicula?  or  cells,  like  the  lungs  of  a  frog:  but  from  the  frequent 
branchings  and  clu  rcji.erb  ot  the  blood  vessels  there,  appeared  of  a  florid  red. 
This  part  tapers  proportionably  to  the  body^  the  lowest  part  of  it  ncm-  ihe  lieart 
moderately  blown,  was  in  compass  5.^  inches;  a  little  lower,  tor  lije  space  ui  4 
inches,  the  cells  gradually  disappeared;  so  that  they  seemed  at  last  to  form  only 
a  reticular  compages  of  valvulae  conniventes  on  the  inside  of  the  membrane  of 
the  lungs;  and  the  compass  of  the  greatest  place  here  was  about  inchL  s;  but 
from  thence  to  the  end  of  the  lungs  was  only  a  large  bladder  fc.  c.  c,  c,  c)  with- 
out any  cells;  roi!)[io,-ed  of  a  thin  but  strong  transparent  niembraue,  tiie  com- 
pass of  which  blown  as  the  former  was  Scinches. 

The  lungs  of  the  salamandra  aquatica,  and  some  other  animals,  ai^e  only  two 
laige  bladders.   la  the  frog,  crocodile,  dec.  are  two  loi^ge  lobes,  filled  with 
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memltranous  vesiculne  or  cells.  Our  rattle-snake,  and  all  that  family,  though 
tUcy  have  hut  one  lobe  of  lungs,  yet  in  that  they  com{>ri$e  the  two  former  sorts; 
the  forepart  being  fiHeil  withmim  r  ii^  vcsiculje;  the  latter  an  entire  large  bladder. 

Jn  the  ?r  nil  tortoise  there  are  two  lobe-?,  one,  on  each  siJe;  but  these  are  sub- 
<Hvit?ed  nito  several  others,  accorrlinj  to  tijc  jwrtitions  of  the  ribs  that  are  fixed 
to  the  shell;  ami  they  he  chiefly  in  the  belly,  that  is,  the  lower  part  of  the 
body.    But  what  I  would  nmiark  is,  that  where  the  bronchia  iu%t  entei-  tliesc 
subdivisions  it  is  reticular;  then  they  form  a  large  cavity:  so  that  in  these  ani- 
mals, where  the  nixus  of  rcspii-atiou  is  not  so  frequent,  nature  provides  a  sulH- 
cient  stoi-e-hou»i  for  this  (so  necefsary  a  pabulum  vitas)  in  these  larger  bladders, 
whence  it  is  dispensed  nccording  to  the  exii:C'2'i'-*y  of  the  oeconomia  aiiimalis. 
For  the  tf^rtoHc  vijK'r,  rattlc-^sn:>ke,  frogs,  toads,  &c.  which  sleep  a  great  part, 
oi  lhc}i.-ar;  as  bclujc  tficy  betake  thein?.elves  to  this  repose,  they  take  in  their 
store  of  food;  so  perhaps  that  of  air  too,  a  more  constantly  requisite  supply  of 
life.    For  when  thus  stupidly  asleep,  and  sometimes  to  all  appearance  dead;  it 
may  be  questioned  whether  they  have  any  motion  of  those  parts,  which  is  re- 
•  quired  for  drawing  in  fresh  air  in  inspiration.    But  since  their  life  here  is  so  im- 
perc'-ptible  nnd  small;  this  stock  may  be  sufficient,  the  decay  being  so  little. 
So  the  &ala<iiandra  aquaticj,  that  lives  under  wnter,  for  1nnL[=;  has  two  large 
Madders,  not  unlikely  for  this  reason;  tiiar  it  might  not  be  tbrcecl  so  often  to 
raise  itbctf  out  of  the  water  to  breathe  in  fiesh  air  when  the  former  is  spent  and 
decaycl. 

I  I  a  viper  I  lately  dissected,  which  remained  alive  some  days  after  the  skin 
an  l  nio.t  part  of  the  viscera  were  scpaiMted,  I  observed  the  lungs  all  this  while 
not  ris^in;-  and  falling,  as  in  in&]jirat)on  and  expiration,  but  constant,  equally 
diJteudcd  wiih  .tir;  that  as  soon  as  it  died,  it  exjiircrl,  and  tliev  fell.  But  the 
stofnach  w.is empty,  and  I  doubt  not  was  so  some  considerable  time  before;  a^ 
was  the  rattle-snakes,'*  which  for  4  months  at  least  had  eaten  nothing;  so  that 
allhoujih  ihey  can  live  so  long  without  food,  yet  nature  is  mighty  provident  in 
supplying  them  with  air,  in  bestowing  on  them  such  large  receptacles  for 
reoeiviricj  it. 

\v'e  bhiill  now  take  notice  of  those  pnrts  that  are  for  receiving  the  food;  and 
titdt  oi  ihe  Ci»>ophagUii,  or  gula,  which  serve^^  for  the  transmittinj^  it  into  the 
stomach;  and  indeed  this  seems  the  only  use  of  tiiis  part  in  most  other  animal'^; 
but  hero  nature  may  be  thought  to  inteml  it  for  something  more,  and  to  make 
u>e  of  it  upon  occassion  as  a  stomach,  or  stomachs  too;  for  upon  blowing 
up  this  prt,  1  observed  two  large  swellings  as  represented  in  fig.  1.  d,  fj 

•  Narrant  ronlti,  qui  euro  cerpcntem  domi  akrc  iofent  atqiie  edacare,  annum  iotegruin  duraj© 
j)>s(|uc  cibo  uilo  pbtuquv.  JNiircmbcrg.  Hist.  Nat.  I.  li,  cap.  I.— Orig. 
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nor  was  the  true  stomach  capable  of  that  extension  as  these  were.  The 

whole  lengtli  of  the  ce^ophagus  was  2  feet  84.  inches;  the  length  of  the  proper 
stomach  (g)  3  inches,  lying  in  a  straight  line  with  the  oesophngtis,  but  thicker 
than  it,  having  a  remarkable  coat  more  on  the  inside,  easily  distinguishable  by 
its  colour,  substance  and  plicae,  and  jetting  over  the  iuside  of  the  gullet;  and 
in  all  respects  as  in  the  viper.  From  the  pylorus  the  tfuct  (fig.  2.  g,)  straight 
again  for  1 4.  inch;  and  then  formed  a  large  intestine,  (e,  c,  e,)  wliich  atForded  a 
ple  ibant  sight,  by  the  weaved  rugaa  of  its  inward  coat;  which  gnt  after  some 
small  windings,  ended  at  last  in  the  rectum,  (G  f,  f,)  w'no^e  capacity  was  much 
less  tlian  the  former.  In  the  stomach  and  guts  I  observed  abundance  of  lumbrici 
teretes,  whirh  is  a  disease  vipers  likewise  arcsuhjeci  to.  The  whole  length  from 
the  throat  Lo  ilie  anus,  is  but  one  continued  ductui;  though  often  variously 
distinguished,  accoixUng  to  nature's  different  intention  in  the  several  species  of 
animals* 

But  since  in  that  promiscuous  food  they  take  in,  which  they  swallow  ahvays 
whole,  there  are  often  some  parts  unfit  to  be  digested,  and  tlierefore  to  be  re- 
turned again;  (the  gullet  iici  c  being  very  long,  and  upon  that  account  incommo- 
dious for  this  action;)  nature  has  provided  these  swellings  in  it,  whore  ihey  may 
be  respited,  till  recovering  its  force,  it  gives  tliem  anotlier  lit  t,  and  urcn  a  third 
effort  at  last  wholly  ejects  them,  'And  if  what  is  contidcaiiy  reported  by  many, 
be  true,  that  on  occasion  of  danger  they  receive  their  young  into  their  mouths, 
these  are  fit  places  for  recdving  them.  * 

The  food  before  it  can  prove  aliment,  must  be  comminuted,  and  broken  into 
the  smallest  particles-,  which  in  these  membranous  stomachs,  I  cannot  see  how 
it  can  he  performed,  but  by  corrosion.  A  principal  menstruum  in  dotng  this,  I 
take  to  he  that  liquor,  whic!;  is  disch  irged  by  ilie  ylau.ls  that  are  sealed  in  some 
at  the  beginning  ot  tlic  tiu  oat,  and  are  called  aalival,  or  just  above  the  Stomach 
or  gizzard  of  birds,  and  called  the  echinus,  or  in  others  in  the  stomach  itself, 
and  called  the  glondqlous  coat;  and  such  I  take  the  inward  coat  of  the  stomach 
of  our  rattle-snake  to  be.-}- 

When  communicated  it  is  discharged  into  the  guts;  which,  that  the  chyle  might 
not  pass  off  with  the  faces,  are  often  convoluted,  or  winding  as  here,  (fig.  2. 

*  Of  this  we  Kave  the  attestation  of  Moos.  Beau?0)$,  vrho  (ia  tbs  4th  vol.  of  the  American 

Pbili'snphii-sl  Transactirini)  .'e-rljriis  Itimself  an  eye-witneo  of  the  ptj)C(.-,ss.  !>aving  seen  .n  large 
female  latUe-snaka.  which  he  iia{^ued  lo  dkturb  in  liis  walks*  opeo  inst  mouth  and  receive  .3  yixing 
ones  down  ber  ^roat,  wblcli  in  about  a  quarter  of  auKour  she  again  discharged;  00  hk  approaching 
a  second  time,  the  tame  circamstaiice  again  took  place,  and  ttie  snake  made  its  escape* 

t  Modern  physiologists  have  shewn  that  thk  conjecture  respecting  the  agency  of  u  solvent  liquor 
ormeiuu-uuiu  (the  gastric  juice)  in  the  piocess  of  digestion,  i;>weil  fouudcd. 
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c,  e,) ;  that  so  by  impeding  a  too  quick  descent  of  it  this  way,  or  by  valves, 
a  separation  may  the  better  be  made;  and  then  the  faeces,  as  useless,  cannot 
quicker  be  discharged  than  by  the  rectum;  which,  where  the  fseoes  arc  hard,  is 
furnished  nith  a  stronger  i-nus.  !f  t'lc  better  to  help  its  Rction;  and  such  seemed 

the  rectum  here;  and  the  loect  s  harder  than  usual  in  vipers. 

So  lluu  the  wholp  (luciuij  alinientalis,  trom  its  uses,  nuiy  ordinarily  be  divided 
into  4  parts,  i.  Tliat  which  conveys  the  food,  the  oesophagus.  2.  That  which 
digests  or  corrodes  it,  the  stomach.  3.  That  which  distributes  the  chyle,  the 
intestines.  4.  That  which  empties  the  fseoes,  the  rectum.  But  a  leech  is  all 
stomach,  from  one  end  to  the  other,  and  devours  at  a  meal  several  tiroes  the 
weight  of  its  whole  body:  the  stomach  when  swelled  and  stretclied  with  blood 
;s  hr  bic:s:er  than  the  leech  itself;  nay,  several  tunes  exceeds  it.  But  T  mistook 
the  nuiiibcr,  it  wss  i.ot  one,  but  many  stomachs j  for  the  cavity  is  divided  by 
several  transverse  membranes,  into  divers  distinct  cameras;  but  these  membranes 
in  the  middle  have  a  hole  that  leads  from  one  into  the  other:  but  by  the  pouch, 
ing  out  of  each  side,  each  of  these  may  be  reckoned  also  two;  in  all  we  may 
number  (there  being  10  or  II  of  these  cameras,  besides  those  2  long  ones 
which  at  last  run  to  the  tail)  at  least  22,  If  not  24  stomach?,  but  the  rectum  which 
lies  between  tVic  forkinp;  of"  the  2  last  lonir  sacculi,  or  stctn^chs,  is  but  small,  and 
short  m  respect  of  the  whole i  but  ol  this  perhaps  more  lu  aiy  auatomy  of  this 
animal. 

The  heart  (6g.  1.  k,)  was  placed  near  the  bottom  of  the  trachea,  on  the  right 
side  of  it.  Ti\c  length  of  it  was  inch,  its  figure  rather  flat  than  round;  en> 
com m passed  with  a  pericardium,  and  the  auricle  (1)  larger  than  the  heart  itself. 
It  had  but  one  venticle,  the-  valves  small,  and  fleshy:  and  the  inside  of  the 

ventricle  distinguished  by  4  or  5  cross  furrows.  Why  Charas  should  make  the 
heart  of  the  viper  to  have  two  ventricles,  J  see  no  reason;  I  should  much  more 
easily  allow  a  double  auricle,  one  at  the  entrance  of  the  vena  cava,  of  which 
there  are  two  branches  (n,  n,  n,)  descending  and  one  asccnduig;  the  other  for 
the  arteria  aorta,  which  has  two  ascending  and  one  descending  branch  (m,  m,  m,) 
as  in  the  figure. 

A  little  bdow  the  heart  lies  the  liver  (o,  o,);  which  was  about  an  inch  wide 
in  the  largest  place,  and  seemed  divided  on  one  side  by  the  vena  cava  into  two 
lobes  of  an  unequal  length;  lor  that  on  the  left  siile  was  about  lO  inches^  and 
that  on  the  right  side  about  a  foot  long;  its  colour  a  brown  red.  and  its  use  no 
doubt  ibr  the  separating  the  gall  that  was  contained  in  a  bladder  (p)  seated  at 
some  distance  below.  The  gall-bladder  here  was  2  inches  long,  the  colour  of 
the  gall  contained  in  it  a  grass-green,  which  sweating  through  its  coats  had  deeply 
tinged  all  the  adjacent  parts.   The  ductus  cysticus,  by  which  it  empties  itself 
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into  the  intestine,  arises  from  the  top  of  the  bladert  60  gently  descending  passes 
through  that  part  which  Charas  takes  for  the  pancreas  (d) ;  but  w  !ik  It  the  an* 
cicnts  called  the  spleen,  and  so  enters  the  beginning  of  the  liirgc  intestine. 

Now  r  sh.^.li  describe  the  kidneys.  But  I  tnvist  first  observe  the  fa!.  uEiu  h  was 
very  plentiful,  and  ib  said  by  Nardus  Anton^  Kecchus,*  to  be  used  by  liie  phy- 
sicians of  Mexico  with  good  success,  in  the  sciatica  and  all  pains  of  the  limbs, 
and  for  discussing  preternatural  tumours.  The  membrane  it  adhered  to,  I  take 
for  the  omentum;  which  encompassed  all  parts  contained  in  this  lower  belly; 
and  was  joined  to  both  sides  of  the  ribs,  so  running  to  the  rectum,  and  form> 
ing  a  bag  that  enveloped  the  parts  here,  but  was  free,  and  not  conjoined  towards 
the  belly.  The  lower  belly  I  call  it  to  distinguish  it  from  the  rest  of  the  trunk, 
{or  tlie  wliulc  was  but  one  continued  cavityj  there  being  no  partition  of  it  by 
any  diapliragtui  ana  i  have  represented  the  parts  contained  here,  in  my  -zd 
figure,  as  the  others  are  in  the  1st;  but  proportionabJy  much  lai  ger,  as  appears 
by  the  descriptions. 

The  two  kidneys  were  about  7  inches  long,  and  about  4.  inch  broad  each; 
though  one  continued  body,  yet  plainly  distinguishable  into  several  smaller 
kidneys,  as  I  remember  in  one  T  numbered  15,  but  also  very  curiously  contrived, 
and  with  so  much  be,i\ity,  than  I  want  words  to  express  what  ilie  pencil  could 
not  imitate,  much  less  can  be  represented  m  a  print.  I  shall  therefore  in  my 
description,  the  better  to  help  out  and  illustrate  my  meaning,  have  a  constant 
reference  to  the  figures;  which  being  anxious  to  make  as  well  as  might  be,  I 
spent  so  much  time,  that  I  had  not  an  opportunity  of  satisfying  my  curiosity  in 
all  respecte  (the  parts  drying)  as  I  desired;  but  I  observed,  as  likewise  several 
others  who  viewed  them,  when  first  taken  out  of  the  body,  that  the  whole  seemed 
a  delicate  compages  of  vessels,  and  ihc.  uittnaixiure  of  those  of  the  blood  with 
those  other  wliite  ones,  that  are  the  secretory,  composed  most  regularly 
formed  bodies.  Iti  my  figures,  that  on  the  leftside  (fig.  2,)  represenUthe  upper 
surface  of  the  kidney,  which  appears  first  in  the  dissection;  the  other,  the  lower 
side  which  lies  to  the  back ;  in  both  there  are  two  large  blood  vessels  running 
down  each  side;  one  marked  (n.  n,  n,  fig.  a.)  the  other,  where  the  vas  deferens 
runs*  but  is  not  here  represented;  and  from  these  arise  several  lesser  branches 
(0,  o,  o,  fig-  -•)  tl'^i>»ii^es,  which  curio  jsiy  spreading  themselves  form 

as*  it' were  ramiiications  of  trees.  As  many  as  there  were  of  these  emulgent 
vessels  (tor  so  I  take  them  to  be)  so  many  kidneys  were  io  each;  the  interstices 
(p,  p,  P>       '^•)  blood,  vessels  were  filled  up  with  other  white  ones; 

which  I  doubt  not  ate  for  the  secretion  of  the  urine,  and  on  this  side  appeared. 

«  Reiifflx  Med.  ^lO««,  Hispan.  Hist  lib.  jr.  c,  i?.  p.  32S,— Or>g. 
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more  numerous  than  on  the  other;  but  it  is  impossible  to  r^resent  tlie  curious 
interweaviijgs  of  both;  but  here  in  the  untler  side  of  tin  right  kidney  in  some 
place i,  tliey  ajjpeared  more  distinct;  for  (QQj  %•  2.)  shows  the  large  blood 
vessel,  whence  arise  the  emulgents  (r,  r,  r,  fig.  '2.)  which  spreading  themselves 
ver)' thick  into  the  bodies  (s,  s,  s,  fig- 2,),  make  thcni  .'if)pear  all  bloody,  between 
which  ibr  a  little  space  tbei'e  appears  a  small  body  ot  the  white  secretory  vessels 
(t  t,  t,  fig.  a.) 

The  ureters  ran  almost  tlie  length  of  the  kidneys:  being  a  common  trunk 
that  received  the  lesser  branches  that  went  to  each  single  gland  (it  is  in  part  re- 
presented by  the  letters  v.  v.  fig.  2.),  and  both  terminated  near  each  other  in 
the  cloaca^  making  a  rising  there;  for  our  rattle-snake,  like  birds,  had  a  cloaca, 

which  hi  the  female  viper  receives  the  orifrce?  of  the  ureters,  and  the  two  uteri; 
and  in  part  it  may  be  said  that  of  the  rectum  too,  wliich  yet  had  a  convenient 
valve  that  covered  it. 

Near  the  verge  of  the  cloaca,  we  observed  two  other  orificcii  which  seemed 
covered  by  the  folding  of  the  skin,  and  these  led  into  those  two  bags  (fig,  2,  m,  m) 
which  I  have  taken  the  liberty  to  call  the  scent-bags.  Charas  is  much  mistaken, 
who  supposes  them  to  be  the  parastatsa  or  conservatories  of  the  seed,  as  likewise 
those  he  would  refute  that  would  have  them  to  be  other  testicles:  and  I  the 
more  wonder  at  this  his  mistake,  since  he  could  not  but  have  observed  them,  as 
I  have,  in  the  female  vipt^rs  too;  which  suHlciently  shows  his  error.  One  of 
them  was  about  an  inch  long,  and  as  big;  ns  n  goose  quil!,  hot  taper  towards  the 
end,  and  from  the  colour  ot  llie  h^uor  it  contained,  appeared  darkish;  the  other 
bag  was  something  less,  and  its  colour  as  in  the  viper:  this  difference  I  suppose 
may  be  accidental:  the  liquor  included  in  them  was  something  crass,  and  of  a 
strong  and  very  unpleasant  smell ;  such,  but  in  a  more  intense  degree,  as  the 
animal  emitted  before  dissection;  which  Martial  likewise  takes  notice  of,  having 
placed  it  in  the  last  but  one  in  his  catalogue  of  stinks.  L.  4.  Epigr,  4.  And 
De  Laet*  makes  mention  of  some  snakes  in  Uie  West  Indies,  that  stink  worse 
than  any  fox  or  pole  cat. 

Wti  now  come  to  the  organs  of  generation ;  and  I  find  that  Charas  is  as  un- 
happy in  the  description  of  some  of  them,  as  he  was  in  his  conjecture  about 
that  part  we  call  the  scent-bag.  We  shall  begin  with  that,  wherein  the  seed  is 
first  made,  the  testes,  (fig.  2.  h,  h,)  which  are  very  unproportionate  in  length; 
the  right  being  1l  inches  long,  the  left  but  i|  inch  long,  scarcely  so  big  in  com- 
pass as  a  goose-qull.  T  he  unequal  length  of  this  part  Charas  takes  notice  of  in 
vipers.   1  shall  add,  that  the  ovarium  of  the  female  viper  is  the  same;  for  that 
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of  one  side  was  as  big  again  as  the  other.  The  colour  of  the  testes  ivas  white, 

25  is  usual,  and  so  was  their  substance.  I  took,  notice  of  the  vasri  prrpparan- 
tia,  which  had  nothing  uncommon  ;  but  the  deferentia  (i,  i,)  WL-re  remarkable; 
for  though  they  rati  In  a  straigliL  hne  almost  from  Uic  leaies  to  the  [jcnis,  and 
formed  no  large  body,  yet  this  duct  was  so  often  involved,  that  were  it  unravelled 
and  extended  its  whole  length,  it  would  be  twice  as  long;  which  made  me  think 
that  it  was  only  the  extension  of  the  epidydyniis,  for  the  whole  testis  is  but  a 
congeries  of  curiously  convoluted  vessels  which  terminate  in  the  epidydymis, 
whose  continuation  makes  the  deferens:  and  where  its  convolutions  are  many 
upon  the  body  of  tlie  testis  itself,  there  the  deferens  is  an  even  duct ;  but  as  in 
our  subject  it  niakiug  no  such  body  there,  or  but  a  very  small  one,  in  its  p;v>5;ige 
downwards  it  was  everywhere  crimpled,  and  about  the  middle  of  the  kidneys 
often  convoluted,  which  is  represented  in  our  figures. 

Where  they  emptied  themselves  I  could  not  so  welt  obser^'e  in  the  rattle>snake, 
since  the  parts  which  I  had  laid  out  for  making  the  scheme  soon  dried,  before  I 
had  an  opportunity  of  nicely  examining  them.  £ut  since  upon  the  dissection 
of  a  viper  I  found  that  they  (%.  3.  a)  were  continued  along  the  penis  single, 
where  the  penis  was  so;  and  afterwards  divided,  and  ran  to  the  end  of  each. 
Nor  were  there  any  veslculae  seminalcs  or  prostatae  here  to  receive  them;  and  a 
reason  for  it,  I  shall  allege  when  I  have  described  the  penes  (hg.  1.  K),  which 
here  were  very  remarkable,  not  only  for  their  structure,  but  number  likewise ; 
there  being  4  in  all,  two  on  each  side,  which  lay  sheathed  in  the  body,  that 
upon  first  opening  it  th^  were  not  to  be  perceived,  but  only  the  large  orifices 
where  they  were  drawn  in  as  a  finger  of  a  glove  may  be  by  a  thread  fastened  to 
the  end.  But  having  protruded  them  by  a  probe,  they  appeared  as  is  represented 
in  (fig.  2.)  And  I  observed  that  towards  the  basis,  or  root,  they  were  single  of 
each  side,  and  that  here  they  were  thick,  beset  with  prickles,  whose  points  Ujoked 
backwards,  and  were  very  sharp;  and  seemed,  especially  when  dry,  like  the  sub- 
stance of  the  bristles  of  a  hedge-hog;  but  hence  they  were  divided,  and 
formed  two  round  bodies,  of  the  size  of  a  small  goose  quill,  about  4  of  an  indi 
long  of  a  red  colour ;  but  the  whole,  as  protruded,  was  above  an  inch  long. 
When  protruded  I  found  they  could  easily  be  retracted,  and  drdwn  in  by 
the  help  of  large  muscles,  (1, 1,)  that  were  fastened  to  them  and  ran  along 
under,  and  were  at  last  inserted  .it  the  end  of  the  tail  at  the  setting  on  of"  the 
first  rattle ;  which  upon  the  tri.1l  was  so  plain  that  we  need  not  doubt  ot  the  use 
of  them,  and  I  shall  therefore  call  them  retractores  penum.  But  Cbaras  seems 
to  mistake  them  in  vipers,  for  the  penes  themselves;  which  he  describes  to  have 
their  origin  from  the  extremity  of  the  tail ;  as  does  Baldits  Angelas  Abbalius,* 


*  De  Vifterie  natur.  et  ftcoltat.  cap,  19,  pag.  caibi  60.— Ori((, 
VOL.  II.  4  D 


$70  TBILO80VEICAL  «EAM«ACTI01U.  [aNVO  1082-8. 

AMrovandus*,  and'bthers,  tiho  perha{M  misled  ttim  In  the  aoGcmnt  of  tbeae 
parts.  Nor  as  to  the  other  exlreniky  are  they  more  in  the  right,  which  by  Iheir 
picture  and  dfcscriplion,  they  make  to  be  ■altogether  single,  nnd  covered  and 
quite  hesft  with  prickles  like  the  skin  of  a  porcupine.  Whereas  this  part  in 
vipt  rs  too,  us  well  as  in  the  rattle-^nake,  divides  and  forrrw  two  large  round 
bodies,  or  two  distinct  penes.  And  this  fialdus,  or  rather.CamentiuSj  who  mai^ 
the  dissection  for  him,  seems  to  have  observed  where  he -says,  Quando  turgidi 
fiunt,  aut  extra  vtolenter  emittantur,  uti  seepe  apiid  Paulum  vidimus,  pene  haoc 
formam  referre  Y  as>pectu  aspero  at  Rrinaceiis.  For  in  vipers  ibey  are  hispid  to 
the  end  i  but  not  in  the  rattle-snake,  as  is  plainly  represented  in  the  figures 
of  both. 

There  are  several  animals  \v;",itl)  have  no  penis  at  all,  but  vasa  delcrenlia,  a$ 
most  H  Jies.  Tiie  mttle-snake  and  that  iamiiy  have  these  organs  oi  geuLiauon 
the  must  numerous  of  any  I  have  hitlierto  met  With.  But  why  the  male  rattle- 
snake, or  the  male  viper,  should  have  4  penes,  when  the  female  has  but  2 
uteri  for  receiving  them,  seems  a  difficulty  to  me.  .Amongst  many  caBjectures 
I  have  had  about  it,  what  seems  the  nrost  to-  aatMy  me,  is  tlus :  that  they  have 
the  penis. here  on'each  side  donble,  cr  forked,  fhat  so  being  entered  the  uteri, 
"by  spreading  themselves  like  the  pythagorean  Y,  they  may  the  better  and  more 
firmiv  be  retained  there  till  they  have  performed  their  duty.  And  this.tOQAeems 
one  use  of  the  aculei  or  bristles  towards  the  root  of  them ;  for  having  their 
points  looking  backwards  whea  once  they  have  entered  the  pudendum,  4hey  must 
needs  lock  them  m,  and'  i«taln  them  there,  till  such  time  as  Ihe  parts  being 
tired,  and  subsiding,  have  leave  to  retreat.  For  in  animals  which  have  no  ve. 
siculae  seminales,  it  is  requisite  that  the  coitus  be  long,  that  so  the  seed  which 
otnnot  quickly,  may  leisorely  be  transn-iittecl  from  the  teites:  but  where  it  is 
befjrelu'.nd  stored  np  in  the  vesicula3j  there  the  coitus  is  soon  over  ;  but  when 
they  must  expect  the  generation,  or  at  least  asbgg^i^  descent  of  it, nature 
makes  provision  for  the  more  cbnvenient  performing  it.  So  in  dogs,  which  have 
no  vesiculse  seminales,  near  the  root  of  the  bony  penis,  there  is  a  large  body 
made  up  of  an  abundance  of  c^lls  and  vessels,  w]  i(  h  upon  the  rushing  in. of 
.  the  blood  and  spirits,  is  so  mightily  extended  and  swe  led,  that  it  forcibly  keeps 
him  in,  until  such  time  as  the  impetu?  be  over,  and  the  part  subsides.  There- 
fore in  the  raltle-snnke,  (where,  as  wc  have  ob5crvp<1,  llierc  are  no  vcsicul^E, 
and  where  the  vas  deferens  is  all  along  crimpletl  and  winclmg,  and  so  ujjoa  both 
accounts  must  be  thought  to  be  long  in  coition)  the  contrivance  and.  structure 
of  these  parts  seem  very  requisite.  For  although  in  this  action  they  twist  theic 

*.iUdrovandui    Seipeat.  et  Dmood.— Orig. 
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bodies,  which  may  be  some  advantage  too,  yet  not  sufficient  alone ;  for  otiier- 
vise  upon  a  little  occauon  the  parts  would  be  apt  to  slip  oot,  which  now  the/ 
cannot,  being  forked,  and  hooked  in  too  by  the  aculei  or  bristles.  But  the  de- 
ferentia  being  continued  to  the  end  of  the  penes  do  likewise  show  this  must  be 

the  use  of  iliem.  But  that  the  female  rnay  receivfi  no  injury  by  these  spines, 
nature  has  ntatle  that  part  of  the  ntcri  which  they  enter  strong  f»nd  c;ri>llv  : 
ue  observed  ai  a  v  iper  and  that  tiie  male  too  might  not  be  harmed  by  an  over 
^tension  of  these  parts,  those  strong  muscles  which  serve  for  retracting  and 
drawing  Iheoi  in,  do  likewise  secure  them  in  this  respect  too.  It  may  be  like, 
wise  con»dcred,  since  they  are  naturally  so  cold  and  frigid,  whether  these -aculn 
may  hot  serve  to  incite  them^  and  stir  them  op.  Froia  these  parts  we  pass  to 
the  poisonous  teeth. 

But  first  I  shall  remark  sometliing  of  the  other  parts  in  the  mouth  :  as  the 
tongue,  the  larynx,  and  tlie  smaller  teeth. 

The  tongue  (rig.  5,  g,)  was  in  all  respects  like  that  of  the  viper,  being  com- 
posed of  two  long  round  bodies,  oonUguouis  and  joined  together  from  the  root 
of  its  length  j  which  with  great  agility  the  animal  could  dart  out,  and  retract 
again.   The  use  it  is  designed  for^  I  suspect  with  Charas,  to  be  in  part  for 
catching  flies  and  other  insects. 

Over  tlie  tongue  (fig.  5,  [,)  lay  the  larynx;  not  formed  with  that  vancty  of 
cartilages  as  is  usual  in  other  animals;  but  so  as  to  make  a  rime  or  slit  for  re- 
ceiving or  conveying  out  the  air:  nor  was  there  any  epiglottis  for  preventing 
other  bodies  from  slipping  in;  this  being  sufficiently  provided  for,  by  the  strict 
dosure  of  them:  and  the  air  passing  through  only  such  a  slit,  wiUiout  the  con- 
trivance of  other  parts  for  modulating  it,  can  only  make  such  a  sound  as  we 
ol^erve  in  their  hissing. 

The  teeth  are  of  2  sorts,  (fig;.  5,  c,  c,  h.)  1.  The  smaller,  which  are  seated 
in  each  jaw,  nnd  serve  for  the  catching  and  retaining  the  food.  2.  The  poison- 
ous fangs  (fig.  5,  d,  d,  fig.  6,  li,  fig.  7.)  which  kill  jt,  and  arc  placed  without 
the  upper  jaw,  are  all  canini  or  {^i^hensores ;  for  sinoe  they  do  not  diew  or 
bruise  their  fbod^  but  swallow  all  whole  as  they  meet  with  it,  there  is  no  need 
of  molares. 

Of  the  first  sort  of  teeth:  in  the  lower  jaw  there  arc  i  rows  on  each  side,  5 
in  a  row,  the  inward  smaller  than  the  outward,  so  that  there  are  here  20  in  all; 
in  the  upper  jaw  there  are  but  16,  3  on  each  side,  placed  backwards,  and  6  be- 
fore. These  do  no  harm,  which  was  known  to  mountebanks  (as  Csesalpiuus  and 
others  observe)  formerly:  who  to  give  a  proof  of  the  force  of  their  antidotes, 
would  suffer  themselves  to  be  bitten  by  vipers,  but  first  took  care  to  spoil*  theni 
of  their  £ings. 

4j>% 
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Theae  fangs  are  placed  without  the  upper  jaws,  towards  Ihe  forepart  of  the 
inouthj  not  fastened  to  the  maxilla,  as  the  other  teeth  ;  but  the  i  outmost 
find  largrst  hvi^  (fig.  6,  ^.)  were  fixed  to  that  bone  (f.),  if  any,  may  be 

thought  to  be  tlie  ear-bor.e.  The  otlicr  langs  1  could  not  perceive  were  fastened 
to  any  bone,  but  to  muscles  or  tendons  there.  These  fangs  or  larger  teetl* 
were  not  to  be  perceived  upon  first  qjening  the  mouth,  they  lying  couched 
under  a  strong  membrane  or  sheath ;  but  so  as  to  make  a  targe  rising  there  on 
the  outside  of  the  smaller  teeth  of  the  maxilla ;  but  at  pleasure  when  alive  they 
could  raise  them  to  do  execution  with,  not  unlike  as  a  Hon  or  a  cat  does  its 
daws.  These  teeth  were  hooked  and  bent  like  the  teeth  of  a  barbarossa  ;  but 
some  of  the  smf^ller  of  them  (fig;.  7)  were  bent  at  right  angles,  but  their  shajje 
and  size  will  be  be«t  understood  by  the  figures  we  liave  made  of  them.  On 
each  side  we  met,  with  about  6  or  7  not  altogether  placed  so  exact  as  is  re- 
presented in  the  head  in  fig.  5 ;  which  was  done  to  show  them  more  dis- 
tinctly. For  the  second  tooth,  >upon  raising  it,  lies  more  on  the  side  of  the 
first  i  and  the  other  being  fastened  only  to  muscles  or  tendons  whidi  are  flexible, 
it  is  difficult  to  assign  them  their  posture.  In  all  these  teeth,  especially  the 
larger,  we  took  notice  of  a  pretty  large  foramen  or  hole  towards  the  root  of  it, 
and  towards  the  point  there  was  a  plain  visible  and  large  sHt,  Hke  the  cut  of  a 
pen  sloping,  and  that  part  from  the  slit  to  the  root  was  perfectly  hollow  ;  which 
first  of  all  was  discovered  to  US  by  pressing  geatly  with  our  finger  the  side  of 
the  gum ;  for  then  we  perceived  that  the  poison  readily  arose  through  the  hol« 
low  of  the  tooth,  and  issued  out  of  the  slit.  This  we  tried  several  times, 
which  trials  spoilt  our  inquiry  into  the  bags  and  glands  that  furnish  them  with 
that  liquor.  But  our  defect  therein  may  well  be  supplied  with  what  Charas  and 
Redi*  have  written  of  tlie  same  parts  in  vipers.-f*  This  poisonous  liquor  I  ob- 
served In  be  of  a  water-colour,  lightly  tingerl  yellow  :  perhaps  ;n  some  it  may 
occasionally  be  deeper,  and  this,  it  may  be,  hds  given  nse  to  iliat  fund 
opinion  of  those  whe  have  imagined  that  it  was  transmitted  by  a  vessel  from 
the  galUbladder.  Indeed  scarcely  any  subject  in  philosophy  has  admitted  more 
controversies  than  this  of  the  poison  of  vipers,  in  what  it  consists,  what  it  is, 
and  how  it  produces  its  dire  effects.  Severinus,  in  his  Vipera  Pythia,  has  made  a 
large  collection  of  them,  and'  who  so  please  may  there  satisfy  their  cusiosity 
about  it. 

1  now  proceed  to  describe  tlic  skeleton  ;  and  frrst  of  the  bents  of  the  head. 
1  observed  that  the  ciacuuni  \tig.  Q,  a)  here  was  entircj  without  sutures,  as  re- 

•  KM  also  Mead  and  Fontana. 

t  See  TO),  i.  p  56,  of  thit  Abridgement.  And  retpectiog  the  coatrortrsjr  between  Redi  aad 
Charas  see  ibid.  pp.  411  and  6*54. 
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presented  in  our  figure ;  only  where  some  other  bones  were  joined  to  them,  as 

forwards  over  the  nostrils,  were  2  small  bones,  (cc)  to  which  wer«  fastened 
tlie  carlilagcs  (d)  or  rather  bones  wbich  divide  the  nose.  The  other  hones 
seemed  admirably  contrived  for  the  great  extension  and  wKleuing  of  the  maxillae, 
which  seems  a  great  provision  of  nature;  for  since  it  must  swallow  all  things 
whole,  and  its  head  is  but  small,  without  this  most  mechanical  contrivance  it 
were  impossible  to  do  it.  The  upper  jaw  forward  was  joined  to  the  bone  that 
recdves  the  poisonous  feng,  and  which  had  a  laigc  cavity  in  it,  which  opened 
outward,  and  wis  thou2;!it  to  he  the  foramen  of  the  ear,  (fig.  5,  b)  but  inwards 
we  observed  no  perforation  for  a  nerve,  unless  there  might  be  one  that  comes 
to  it  under  that  bone  (tig.  6,  ee)  which  conjoins  it  to  the  cranium.  This  arti- 
culation seems  advantageous,  both  for  the  motion  of  the  iang,  winch  lie&  some- 
times couched,  sometimes  erected,  as  the  jaw  too ;  but  its  principal  and  most 
remarkable  advantage  for  swallowing  laige  bodies,  is  the  curious  articulation  of 
the  maxillse  backwards  to  the  cranium  by  3  bones,  which  from  their  use  (since 
we  know  no  name  to  distinguish  them  by)  we  shall  call  maxillarum  dilatores. 
Their  shape,  size,  nnd  nptncss  for  this  motion,  will  readily  enough  be  con- 
ceived by  the  eye  in  ohsc  ving  the  figure  (fig.  6,  no).  For  the  lower  jaw  bciiiy; 
not  conjoined  at  the  ineniuin,  as  is  usual  in  other  animals,  but  parted  at  a  good 
distance-;  upon  the  receiving  a  large  body,  as  the  membrane  here  to  which  they 
are  fastened  easily  extends,  so  by  lifting  up,  as  also  by  bringing  these  two  bones 
more  to  a  straight  line,  it  must  needs  considerably  widen  the  rictus  of  the 
mouth,  and  for  this  cause  too  they  are  made  2,  not  1,  for  performing  this  mo- 
tion more  easily.  This  articulation  (m)  of  the  dilitores  (which  ts  very  curious) 
with  the  uppof  and  lower  jaw,  makes  tliohe  pixjtuberajices  of  ttie  head,,  which  we 
likened  to  liiat  of  a  bearded  arrow,  as  does  Hor.  hb.  iij.  Od.  xxvii. 

The  lower  jaw  of  each  side  was  composed  of  2  bones,  as  appears  in  the  fi- 
gure, but  Brmly  conjoined.  Tlie  fore  bone  was  for  receiving  the  small  teeth, 
the  hinder  towards  the  articulation  grew  broad,  as  likewise  did  tlie  bone  of  the 
upper  jaw  answerable  to  this  place  in  the  lower.  But  this  upper  jaw  towards 
the  poisonous  fing-  divided  into '2  bones,  one  was  fastened  to  the  bone  of  the 
poisonous  fuig  ijiitwards,  the  oihcr,  which  received  the  suiiiU  teeth,  was  in-^ 
serted  into  the  same  bone  more  inwards. 

The  vertebra,  according  to  the  whole  figure  of  the  body,  were  smallest  to* 
wards  both  extremes,  and  laigest  in  the  middle.  From  the  neck  to  the  anus 
there  were  as  many  observed  scales  on  the  belly,  viz.  168^  but  from  the  anus 
to  the  setting  on  of  the  rattle  29  more  in  number  than  the  scales.  The  former 
vertebra;  hnd  a  flat  upright  ?pine  (fig.  S,  a)  towards  the  back,  nnd  a  slender 
round  obliqjue  descending  oue  (b)  inwards  to  the  belly*   To  cash,  vertebra,  b^ 
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sides  those  spines  just  menUoned,  there  were  other.  processHses  (cd)  for  the  ad. 
vantage  of  setting  on  of  the  ribs,  and  the  articulation  with  each  other;  but 
what  was  most  remarkable  is  (what  I  have  already  hinted)  that  round  ball  (e) 

in  the  lower  part  of  the  upper  vertebrne,  which  enters  a  socket  of  the  upper 
part  of  the  lower  ver  telir.-r,  like  as  the  head  of  the  os  feinoris  does  the  jk  et;i- 
buhim  of  the  os  ischii ;  by  which  contrivance,  as  also  the  articulauon  with  each 
other,  they  ha^'e  that  free  motion  of  winding  their  bodies  any  ways.  The  ribs 
in  the  neck  were  small,  but  larger  towards  the  middle  of  the  body,  where  they 
were  about  2  inches  long;  but  towards  the  tail  they  grew  leas  and  shorter  again, 
and  did  all  terminate  at  the  beginning  of  the  scales  of  the  belly.  In  the  ver- 
tebrsB  of  the  tail  inwards  thctp  were  i  spines,  (fig;.  9,  bb)  whereas  in  the  other 
vertebr;^*  there  was  hut  1 ;  as  likewise  there  were  here  transverse  slender  pro- 
ce^iuses  (cc)  sotnethlne;  analogous  tO  ribs. 

To  the  last  v  er tebra  of  the  tail  was  fastened  the  rattle  (fig.  11,  12) ;  in  our  sub- 
ject there  were  but  5,  but  some  others  seemed  to  be  broken  off.  That  next  the 
tail  was  of  a  lead-colour,  the  others  of  a  dneritious.  It  is  well  described  by  (Mus. 
Reg.  Soc.  p.  51)  Dr.  Grew,  who  says,  "They  are  very  hollow,  thin,  hard,  and 
dry  bones,  and  therefore  very  brittle,  almost  like  glass,  and  very  sonorouf?.  They 
are  nil  very  nearly  of  the  same  bulk,  and  of  the  self  same  figure,  most  like  the 
OS  sucrum  of  a  man  ;  for  although  the  last  of  theiii  only  seems  to  have  a  rigid 
tail,  or  epiphysis  adjoined  to  it,  yet  have  every  one  of  them  the  like:  so  that  the 
tail  of  every  uppermost  bone  runs  within  two  of  the  bones  below  it :  by  which 
artifice  they  have  not  only  a  moveable  coherence,  but  also  make  a  more  multi- 
plied sound,  each  bone  hitting  agunst  two  others  at  the  same  time." 

llie  use  of  this  rattle  (since  I  know  no  other)  I  shall  give  in  the  words  of 
Piso,  who  tells  ns,  Hnic  tam  pernicioso  colnbro  benigna  natura  cautionis  quasi 
grati-A  crcpitacuium  addidisse  videtur,  ut  ilUus  sonitu  admonitus  qwilibet  homo 
non  solum,  sed  et  qualecunque  pecus,  vel  jumentum,  tempestiv^  sibi  caveat  4 
viciuo  hoste.  Both  he  and  Nierembergius  and  others  assert,  that  every  year 
there  is  an  addition  of  a  new  rattle,  which  Dr.  Grew  suspects,  for  then  th^ 
must  live  16  years,  for  so  many  joints  there  are  observed  in  some  in  our  reposi- 
tory. I  have  been  told  in  some  there  have  been  above  20.  These  rattles  are 
placed  with  their  brLia'Jest  part  perpendicular  to  the  body,  not  horizontal.  And 
the  one  is  fastened  to  the  last  vertebra  of  the  tail  by  means  cf  a  thick  mus- 
cle under  it,  and  by  the  membranes  that  conjoin  it  to  the  skin.*  I  have  not 
given  the  figure  of  the  whole  skeleton,  since  what  is  wanting  may  be  sufficiently 
understood  by  the  description,  and  who  so  pleases  may  view  the  skeleton 
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(fig.  X,  b)  it?c]f  in  the  repository  of  the  Royal  Society,  very  curiously  preiinred  by 
that  ingenious  young  gentleman  Kiciinn!  Waller,  l^sq,  a  worthy  meinlier  of  tlie 
society  j  vvliose  great  assistance  to  me  I  mu»t  here  graii-fullv  acknouleil^e,  as 
to, the  designs,  and  otherwise ;  his  curious  pencil  illustraiirig  wtial  my  pen  was 
oAen  less  able  to  describe. 

The  Explanation  of  the  Figures. 
Fig.  1.  represents  that  part  of  the  bof!y  opened,  which  contains  the  lungfi, 
the  heart,  the  gullet,  stomach,  &c. — aaa The  arteria  aspcra,  or  windpipe;  B 
the  upper  part  of  the  lung'^,  which  is  vesiculous;  cccce  llie  lower  part  of  tlie 
hnigs,  \vhieh  makes  a  large  hladdi-r  ;  d  the  first  swelling  oesophngus,  or  f.ii^e 
Stomach  ;  cee  tlie  oesophagus  or  gullet,  and  that  part  of  it  where  it  is  straighter; 
f  the  second  swelling  of  the  oesophagus,  or  second  false  stomach  ;  g  the  true 
stomach;  h  a  short  straightening  of  the  gut,  a  little  below  the  pylorus;  i  the 
intestines;  k  the  heart;  1  the  auricle;  mmm  three  arteries,  whereof  there  are 
ttt'o  ascending  and  one  descending:  n  n  n  three  latge  veins,  whereof  two  are  de^ 
scendjng  and  the  third  ascending,  wliich  last  seems  to  divide  the  liver  into 
two  lobes;  oo  the  Uver;  p  the  gall-bladder;  q  the  spleen,  as  it  is  called  by  the 
^Qients,  but  by  Charas  the  pancreas;  rrr  a  large  blood-vessel  that  runs  in  the 
midjSt  of  the  scales  of  the  belly  j  ss  the  muscles  belonging  to  the  t>cale6  of  the 
beUy. 

Fig.  2.  shows  those  parts  that  are  contained  in  the  lower  part  of  the  body.— 
a  the  intestines  cut  off  just  below  the  pylorus;  b  the  gall-bladder ;  cthe  ductus 
bilarius,  that  passes  through  the  middle  of  the  spleen^  or  as  called  by  Chares, 
.the  pafipreas,  and  enters  the  large  gut ;  d  the  spleen,  or  pancreas;  ee  the  in- 
testines which  was  very  large  and  winding  but  short;  It  the  rectum;  g  the 
anus;  hh  the  testes;  iiii  the  vasa  deferentia  ;  kk  the  penes  on  each  side,  which 
first  at  the  root  ^re  conjoined  and  are  thick,  beset  with  bristles;  11  the  muscles 
that,  s^rve  for  drawing  in  tlie  penes;  mm  the  scent-bags;  nn  a  large  bloods 
vessel  that  runs  on  one  side  of  the  left  kidney ;  ooo  the  emulgents  that  arise 
from  the  same ;  ppp  the  secretory  vessels;  qq  the  large  blood-vessels  of  the 
right  kidney ;  rrr  the  emulgeuts  arising  from  it ;  sss  a  round  body  of  blood>- 
yessels ;  ttt  secretory  vessels ;  uu  the  ureters. 

Fic\  3.  represents  the  penes  of  one  side  of  a  viper. — a  the  vas  deferens, 
which  afterwards  divides  and  runs  to  Uie  eud  of  the  penes ;  b  the  penes;  c  the 
iniJ\scles  wbicii  retract  the  ^lenes. 

Fig.  4.  represents  part  of  the  Ipngs  opened  by  the  trachea^ — aaa  a  the  arteria. 
Bspera,  divided  in  the  middle ;  bbb  some  larger  branches  of  blood-vessels ;  ccc 
the  vesiculse,  or  cells  of  the  lungs^ 
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Fig.  5.  exhibits  the  head  of  the  rattle-imake,  with  its  mouth  opened  to  show 
his  teethi  and  other  parts  there^— ^  the  hole  of  the  nostril ;  b  the  tonunen 
which  leads  to  a  large  cavity,  which  has  no  perforation  foi  at) y  nerve  inwards, 
but  yet  U  is  thought  to  be  for  hearing ;  cc  the  small  teeth  in  the  upper  jaw ; 

6d  the  large  fan^<5,  or  poisonous  teeth  ;  eee  the  place  where  the  bladders  of 
poison  lay;  f  the  larynx  ;  g  ihe  forked  tongue;  h  tlie  teeth  iii  the  lower  jaw  j 
i  the  place  where  the  lower  jaw  is  divided  at  the  meutum. 

Fig.  6.  represents  the  8CuU.»a  the  cranium  without  any  sutures ;  bb  the 
orbits  of  the  eyes ;  cc  two  small  bones  over  the  nose ;  d  the  gristly  or  rather 
bony  aepimentum  of  the  nose;  ee  a  small  bone  that  lies  between  the  cranium 
and  that  bcme  In  which  is  fixed  the  poisonous  fang ;  f  f  a  cavity  in  that  bone 
to  which  is  fTstcnerl  the  poisonous  fang,  whose  outward  orifice  is  represented 
in  the.  fifth  fi;;i:re  by  tlK-  letter  (b)  and  is  thought  to  be  the  ear ;  g  tlie  large 
poisonous  fang  which  is  fastened  to  the  ear-bone ;  h  the  other  poisonous  teeth, 
which  are  not  fixed  in  the  bone  but  to  muscles ;  ii  the  upper  maxilla,  which 
contains  the  small  teeth ;  kk.  one  side  of  the  lower  maxilla,  with  its  double  row 
of  teeth,  whicli  in  the  middle  seems  to  be  joined  by  a  suture;  I  the  distance  at 
the  mentum,  between  the  two  sides  of  the  lower  maicillaor  jaw;  mm  where 
the  two  maxil!^  are  joined  together  backwards,  and  by  a  tendon  are  ftstened  to 
another  hone,  which  from  its  use,  and  tor  distiaclion  sake,  we  call  dilatores 
maxiliarum  ;  nn  the  dilatores  of  the  jaws;  oo  a  short  bone  which  joins  the  di- 
lators to  the  scull  or  cranium ;  p  the  vertebras  of  the  neck. 

Pig.  7.  represents  the  poisonous  teeth. 

Fig.  8.  shows  one  of  the  vertebrae  of  the  back. — a  the  outward  spine  of  the 
vertebra,  which  is  fiat  longways ;  b  the  inward  spine  of  the  vertebra^  which  is 

round;  ca  large  flat  processus  for  the  articulation  of  the  vertebra;  d  small 
transverse  processuses  for  the  setting  on  tlie  ribs ;  e  a  round  ball,  like  the  head 
of  tiie  OS  femoris,  which  enters  a  socket  of  the  lower  vertebra,  as  that  do^  the 
acetabulum  of  the  os  ischii. 

Fig.  9.  shows  one  of  the  vertebras  of  the  tail. — a  the  spine  towaids  the  back ; 
bb  the  two  inward  spines;  cc  the  transverse  spines,  analogous  to  ribs. 

Fig.  10.  represents  the  vertebrae  of  the  tail  and  the  musculous  flesh  which 
fastens  the  first  rattle.— a  the  vertebras ;  b  the  muscle  on  which  is  fistened  the 
rattle. 

Fig.  II.  exhibits  a  single  rattle,  which  has  three  joints  :  the  first  and  largest 
appears  when  conjoined  with  others,  the  two  other  serve  for  the  fastening  on 
the  succeeding  rattle,  and  are  covered  by  them. 

Fig.  13*  shows  the  five  rattles  as  joined  together. 
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Account  of  Books, 

I.  Marlini  Lister  I S.  R.  LoruL  dt  Fontibus  Medicatis  Angli^t  Exercitath  nova  ee 

prior.  Eboraci,  1682,  in  Sm,    N'  144,  p.  59. 

The  most  rational  way,  in  the  opinion  of  this  author,  of  ascertaining  ^^  lult 
the  saline  contents  of  the  several  waters  in  England  are,  is  to  crystallize  tlicm. 

This  crj^allization  is  to  be  done  with  great  care  and  accuracy,  not  at  once 
ioalump,  as  it  seems  most  have  been  satisfied  with,  but  after  many  experi- 
ments, ablutions,  dissolntions,  and  shootings,  till  you  have  the  whole  mass  of 
salt  faliiv  and  singly  crystallized. 

Then  to  compare  these  crj.stals  with  the  crystals  of  all  the  ktiou  n  fpssile  salts, 
to  which  end  tliese  known  salts  also  are  to  be  exactly  described  from  their 
fairest  crystals.*   All  which  he  has  carefully  done,  described,  and  %ured. 

II.  JoK  jilphonsi  Borelli  NeapoL  Math*  Profes,  Opw  Posthumum:  Pars  prima, 

Roma  168O;  pars  altera,  ibidem^  166I.   N**  144,  p.  6-2. 

In  this  work  the  ingenious  author  first  gives  an  exact  description  of  a  muscle, 
which  within  its  tendinous  or  nervous  membrane  contains  several  small  bundles 
of  fibres,  which  constitute  an  hexagonal  square,  or  triangular  prismj  the  fi> 
bres  themselves  in  each  prism  being  parallel,  and  variously  connected  to  eacli 
other ; -the  microscopical  appearance  of  a  single  fibre  representing  a  cy  linder, 
not  hollow  hke  a  reedj  but  iuii  of  a  spong)  pith  like  ekler.  He  gives  an  ac- 
count of  the  several  species  of  muscles,  from  the  position  of  their  fibres,  and 
asserts  their  proper  action  to  be  contraction;  adding  a  modest  but  solid  censure 
of  Steno's  structure  of  a  musde,  and  manner  of  its  operation.  He  confutes 
the  common  opinion,  that  nature  with  a  very  small  force  li(U  up  the  greatest 
weights,  the  contrary  being  demonstrated,  that  the  power  does  100  or  1000 
times  exceed  the  weight  of  the  limbs  that  are  lifted  up  by  it. 

lie  gives  us  likewise  an  account  of  the  wonderlul  structure  of  the  back-bone, 
to  the  cartilages  of  which  he  atributes  a  greater  force  than  to  all  tlie  muscles 
that  contract  it,  as  is  evident  from  this  proposition:  that  if  a  porter  carry  on 
his  back  a  weight  of  120  lb*  the  power  nature  exercises  by  the  cartilages  of  the 
vertebree,  and  the  moscoli  extensores  of  the  back,  is  eqnal  to  the  ibrce  of 
25,585  Vb,  that  of  the  muscles  alone  he  computes  to  be  6404      and  observes 

*  Hie  method  liere  propoud  of  asoertauung  the  saline  controls  of  mineral  waters  is  by  no  tiMant 
satiifactory.  The  nature  find  proportions  of  the  saline  and  other  ingredients  in  rach  waien  can  only 

be  nccr^rntely  determined  by  chemical  nnalyst?.  conducted  on  the  prtociplet  laid  down,  and  the  CX* 
amples  given  by  BergmaOj  Kirwaoj  Westrumb,  and  others. 
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tliat  the  rctentloa  of  a  joint  stretched  oat  is  not  from  the  tonical  action  of  an* 
tagonist  muscles. 

Hence  he  goes  on  to  deliver  the  various  postures  of  an  animal^  which  he  does 
by  assigning  his  centre  of  gravity  in  all  his  po^ible  position?.  As  in  a  imn 
ttretcbed  ont  nt  length,  the  centre  is  between  the  nates  and  pubL-s.  Tiiata 
mail  cam ;ut  u<  []  stand  on  one  heel,  or  Up  of  a  toe,  because  in  these  cases 
the  line  of  dirccUoii  ialis  without  his  basis,  &c. 

That  though  birds  have  -2  feet,  yet  they  neither  walk  nor  sUnd  the  same  way 
as  a  man;  which  depends  on  the  different  structure  of  their  joints.  For,  1.  they 
differ  in  the  number  of  the  bones.  2.  In  the  form.  3.  In  the  distribution  and 
make  of  tlieu-  muscles.    4.  In  the  Joints  themselves. 

He  tlomoustratcs  the  manner  how  a  bird  when  sleeping  sits  firm  on  a  twig, 
tbouglj  tlie  inuscks  are  ihcii  inaciivei  namely,  by  a  strong  constriction  of  its 
claws,  and  consequently  a  firm  comprehension  of  that  twig,  necessarily  and 
mechanically  resulting  from  the  gravity  of  the  bird,  and  the  shortness  of  the 
tendons  of  those  muscles  that  contract  the  chm. 

Tbn(  c'Liadrupcds  cannot  htand  in  their  natural  prone  postfien  on  1  or  2  feet, 

because  the  centre  of  gravity  and  its  hue  of  propension  cannot  fall  in  either,  or 

between  both.  ^  _  . 

He  shows  the  art  of  seating  upon  ice,  as  also  how  progression  in  quadrupeds 

is  performed,  and  likewise  leaping,  in  whidh  the  vis  motiva  is  to  the  weight  of 

the  body  as  2,900  is  to  1.  Thnt  in  leaping  according  to  a  lioc  inclined  to  tBe 
horizon,  at  obli(]ue  angles,  tlic  line  described  by  the  ceiitro  of  gravity  sh.all  ha 
a  curve  parabola,  as  being  compounded  of  the  straight  uniform  uiotion  forward^ 
and  I  he  accelerated  descent  of  the  heavy  body.  Next  he  gives  an  exact  account 
of  fl3  ing,  the  main  stress  of  which  is  ia  the  largeness  of  the  muscles  that  move 
the  wings,  the  potentia  of  which  CKceeds  the  weight  of  the  bird  10,000  times  f 
with  many  more  curious  particulars  about  their  several  ways  of  flying. 

He  def^cribes  the  action  of  swimming,  and  how  fishes  change  their  spcciticd 
gravity  on  occasion,  by  the  compression  and  diiaiatiou  of  the  air  contained  in 
their  air-bladders,  performed  by  the  many  and  strong  muscles  about  their  bellies. 
He  assigns  the  reason  why  man  iloes  not  swim  by  instinct  as  well  as  other  ani- 
mals, to  be  chiefly  on  aecotrnt  of  the  gravity  of  the  head  sa  much  exceeding 
.the  pi"Oportion  of  that  of  the  rest  of  the  body. 

The  several  wnvs  to  live  and  move  under  water  wrre  described  before,  as  the 
div'ing  bell,  the  leattiern  cyluidcr,  &c.  but  that  which  tie  seems  m<^t  to  iiitii^t 
on,  1^  of  a  brass  or  copper  vesica,  about  2  feet  diameter,  to  contain  the  diver's 
head,  this  to  be  fastened  to  a  goat's-skin  habit  iftted  exactly  to  the  shape  of  tlie 
body.   He  contrives  a  circulation  for'  the  air  by  pipes  within  the  vesica,  and 
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bestows  on  him  an  air-pump  by  his  side,  by  which  he  may  make  himself  liea- 
vieror  lighter,  in  imitation  of  tlie  engines  nature  lias  given  to  fish  for  thai  use. 
By  this  means  he  avoids  the  objections  the  others  are  liable  to,  particularly  that 
of  the  air,  the  moisture  with  which  it  is  clogged  in  expiration,  and  a 
made  unfit  for  the  same  use  again^  being  here  taken  from  it  by  its  circulation 
through  the  pipes,  to  the  sides  of  which  it  adheres,  and  leaves  the  air  as  un- 
tainted as  before. 

He  ronckidcs  this  first  p:irt  with  a  description  of  tlie  divinjr  ship,  the  motion 
of  which  he  conceives  would  h?  much  facilitated  by  one  single  oar  in  the  poop, 
which  should  be  flexible,  and  made  with  a  spring,  from  the  vibration  of  which 
the  ship  shuul  1  bo  impelled  as  fishes  are  by  their  tails. 

In  the  second  pai  t  the  author  describes  the  mechanical  mode,  and  assigns  the 
immediate  cause,  by  which  the  contraction  of  the  muscles  is  performed. 

Concluding  that  the  muscles  are  contracted  from  the  inflation  of  their  fibres 
by  ^ventitious  hodiei^,  as  it  were  by  wedges;  and  having  refused  an  incorpo> 
refil  naUiral  f.iculty  for  the  Immediate  mover,  a*;  a!?o  any  aerial  substance,  rmd 
rejected  the  blood  filhr.;.^  the  pores  of  the  niuscles,  together  with  the  inanii-r 
by  which  moisteued  ropes  are  contracted,  he  infers,  that  the  ebullition,  caused 
in  the  muscles  by  the  concurrence  of  the  blood  and  succus  nerveus,  is  the  im- 
mediate cause  of  the  intumescence  and-contraction,  which  he  confirms  and  il- 
lustrates by  arguments  and  experiments. 

He  next  gives  an  account  of  the  internal  motions  of  th6  fluids  of  the  body, 
as  of  the  circulation  of  the  blood.  Describing  the  mnscnlar  structure  of  the 
heart,  and  showing  how  U  diSt^r^i  from  otlier  muscles  by  llie  vvondcriul  texture 

of  its  fibres. 

He  at  last  infers  that  the  moving  faculty  of  the  heart  exceeds  the  resistance 
^f  the  whole  blood  in  the  arteries,  and  of  the  ligaments  that  hinder  their  dila- 
tation, which  is  greater  than  the  force  of  a  weight  of  160,000. 

He  ascribes  respiration  wholly  to  the  muscles  that  enlarge  tin  tl  orax,  viz. 
the  intercostals  and  the  diaphragm,  together  with  t!ie  weight  and  elasticity  of 
the  air.  The  manner,  by  drawing  up  the  circumference  of  the  rib-?  towards  the 
throat,  by  directions  that  make  acute  angles  with  the  plains  of  the  ribs.  The 
Structure  of  the  thorax  in  the  tortoise,  lie  observes,  is  remarkable,  there  being 
no  divided  ribs,  but  one  continued  bony  arch,  and  no  diaphragm;  and  instead 
of  lungs,  7>  long  bladders,  containing  also  the  blood-vessels.  These  bags  are 
not  alternately  filled  and  emptied,  but  constantly  remain  full  of  air,  which  is 
not  renewed  in  them  but  partially,  by  the  external  muscles  that  stick  to  th(j 
skin,  which  wlien  inactive  make  a  hollow  sinus,  liut  contracted  a  plasie. 

Then  follow  some  observations  on  tlic  nutrition  of  plants,  on  the  u$e  of  the 
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liv«r,  on  the  toq)edo,  on  the  vulgar  error  of  the  porcupine  darting  its  quills, 
and  lastly  on  the  causes  and  cure  of  fevers. 

Account  of  a  Roman  Monument  found  near  South  Shields,  at  the  Mouth  of 
the  Kiicr  Tijne.    Bij  Martin  Lister,  Esq.         145,  p.  70.  ' 

Description  of  a  mutilated  supposed  Roman  altar«  the  letters  mostly  defaced, 
and  illegible* 

An  Abstract  of  a  Jitter  fr<m  Mr.  Anthony  Leii  erUtoeek  toritlen  to  Sir  C,  fK 
Jan,  22,  1683-3,  from  Delfi,        146,  p.  74. 

Having  lately  met  with -a  book  published  by  a  physician  of  our  country,, 
which  treats  of  human  generation,  and  the  egg-branch  (or  ovarium)  as  it  is 
fo  jml  in  women-kinrl;  and  not  doubting'  but  what  is  there  said  is  also  applicable 
to  qaaJrupcds,  I  examined  egg-branches  of  several  krnbs  of  a  year  old,  that  bad 
been  several  monihs  in  the  winter  kept  iu  a  stall  lor  laliing,  separated  from  the 
rams.  From  what  I  have  hitherto  found  I  cannot  but  wonder  why  it  should  be 
generally  believed,  that  the  tuba  &lIopiana  does  ,  draw,  or  suck  down  an  egg 
from  the  egg-branchj  through  so  narrow  a  passage  as  it  has;  considering  also 
that  some  of  the  eggs  were  as  large  as  pease,  and  others  as  large  as  the  whole 
es^g-branch:  that  they  were  made  up  of  glandular  parts  irvterwoven  with  blood- 
vessels, and  were  shut  up  so  fast  in  their  skins  or  membranes  that  I  could  not 
with  my  nails  tear  one  of  them  n  oio  the  egg-branch ;  that  some  of  theni  con- 
sisted of  very  irregular  and  unlike  parts,  which  w^  in  some  places  indosed 
in  particular  skins,  and  had  not  at  all  the  shape  of  egg:  that  some  of  them 
which  stood  out  beyond  the  rest  were  burst  open;  and  yet  when  I  went  to  pull 
them  off,  they  stuck  so  &st  that  the  whole  egg-branch  came  along  with  them* 
The  smallest  eggs,  and  of  a  lesser  jize,  were  also  firmly  rooted  and  fixed  in 
their  skins,  and  had  often  a  watery  subsiauce  in  them,  that  besides  the  sup- 
posed eggs  of  the  ^g-branch,  there  were  others  lying  at  a  distance  from  it  of 
«n  inch  and  more  each  on  side  of  the  womb,  and  were  included  in  particular 
skins. 

My  opinion  therefore  of  the  eggs  is,  that  they  are  emunctorieS).  or  the 
emptyings  of  some  vessels  lying  near,  such  as  are  often  found  among  the  mem- 
branes, or  adhering  to  the  bowels  of  animah.    But  as  to  generation,  though  I 

have  formerly  beeu  very  ri'served  ni  clrclarii^g  my  thouj^hts  of  it,  yet  being  now 
fiirlher  mstrctlcd  by  manifold  experience,  I  dare  venture  to  affirm  it  rjther  to 
come  frouj  an  animalcule,  such  a.s  1  luid  not  only  in  human  seed,  but  that  of 
all  birds,  beasts,  fishes,  and  insects,  than  an  egg.  And  the  rather  for  that  I 
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find  in  the  seed  of  a  man,  as  also  of  a  dog,  two  digiwent  sorts  of  animalcules, 
answering  the  different, sexes  of  male  Jind  female.*  * 
1  know  some  men  will  even  swear  tliat  they  have  found  the  af  oresaid  eggs  in 
the  tuba  fallopiana  of  beasts.  But  I  need  nut  believe  that  these  round  bodies 
they  have  seen  in  it  should  be  drawn  down  from  the  imagined  egg-branch, 
through  tlie  long  and  very  narrow  passage  of  the  tuba  fallopiana,  because  some 
ef  the  bodies  are  as  large  as  a  pea,  nay  as  the  whole  egg-brandi;  and  of  a  very 
firm  and  compacted  substance:  but  the  way  through  which  they  should  pass  is 
no  wider  than  the  compass  of  a  small  pin.  Again  if  it  were  so  as  is  said,  these 
Ladies  would  be  found,  not  by  chance,  but  ah.vays  when  searched  for  immcJi- 
ately  alter  copulation}  but  that  is  so  tar  from  being  true,  that  it  is  hardly  to  be 
imagined,  if  we  consider  how  little  time  is  taken  up  in  the  copulation  ul  several 
animals,  as  a  cow,  rabbit,  &c  In  which  so  short  time  nevertheless  ought  to 
be  drawn  down  through  a  long  and  narrow  passage,  a  great  number  of  bodies; 
in  some  cases  2  or  3,  in  others  6  or  8,.  and  more,  according  to  the  number  of 
fetuses  to  be  produced. 

But  supposing  such  bodies  there  to  be  found,  v.'by  may  they  not  be  formed 
8X  residuo  scmiuis  rnasculi,  gathered  tcjgethcr  into  a  bal'.  or  globule;  as  we  see 
several  other  substances  in  animals  that  are  neither  of  too  thick  nor  too  ilnu  a 
consistence,  as  fat,  sanies,  &c.  Or  secondly,  there  bring  no  part  of  ilie  body 
which  is  not  nourished^  and  which  does  not  cast  off'.some  things  that  are  super- 
fluous, why  may  there  not  in  the  womb  or  tuba  be  several  excretions  made, 
which  by  compression  on  all  sides  may  be  brought  into  a  round  figure?  This 
supposal  being  true,  it  will  follow  that  egg-like  bodies  arc  also  in  the  womb 
or  tuba  of  females  that  have  not  been  accompanied  with  the  male. 

It  may  be  queried,  if  one  animalcule  of  seed  be  sufficient  to  produce  a  hrtus, 
why  are  there  so  many  thousands  in  drop  of  it?  I  answer  that  in  an  apple- 
tree,  enduring  lua  years  and  bearing  every  year  a  great  many  thousand  blos- 
soms, which  may  a  great  part  of  tliem  be  apples,  having  each  of  them  6  or  S 
seeds,  each  seed  being  placed  in  a  proper  soil,  and  carefully  cultivated,  is  capable 
of  becoming  a  tree;  yet  it  may  happen  that  nothing  grows  from  all  the  apples 

*  It  is  scaroclj  oeccKsary  to  r«nurk  lhal  this  hypothesis  of  geDCfation  is  Dtm  uoirersally  exploded. 

A  living  filament  furnished  by  the  semen  ma  .  ulniura  has  been  substituted  iQ  pUceof  Mr.  Lewea- 
hoeck'i  animslaOft,  by  tm  ingenious  philosoplier  of  (his  cooolry^  now  no  non;  btit  (he  theory  wh  t  U. 
at  this  day  has  most  sdTOCtites,  is  that  which  sepptoses  that  the  primordium  or  g«rm  cxi>i>  in  ilie 
fimalt  before  coitioo,  and  that  daring  that  act  it  becomes  subjected  to  the  iollaence  atid  actoat  con* 
tact  of  the  semen  iDasculioum;  whereby  its  previously  quiescent  pans  arestiniulaied  into  aciion;  and 
being  conveyed  (in  the  manner  d<»crlbed  in  a  note  at  p.  6QJ,  vuluaie  i,  of  this  Abridgeaieot)  Irom 
ils  fonner  repositoiy  (die  ovariom)  to  another  lecepta^e  (the  uterus)  it  there  undergoes  a  gradual 
^elojpeoMat,  and  after  a  time  ac<]uire>  the  contous  and  resemblance  of •  the  pareot  Anna. 
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that  fall  down;  whether  through  want  of  sun,  ranknessof  grass,  weeds,  or 
other  accidents.  So  in  the  womb,  each  animalcule  rhight  suffice  for  a  genera, 
tion,  if  the  place  where  it  comes  to  be  nursed  be  fit  for  it;  but  the  womb  being 

so  large  in  rompanson  of  so  small  a  creatntv,  nnd  {here  being  so  few  vessels  and 
places  fix  to  teed  it,  and  bring  it  up  to  a  fcotus;  there  cannot  be  too  great  a 
number  of  adventurers,  when  there  is  so  great  a  likelihood  to  miscarry. 

It  may  be  asked  again,  why  a  woman  brings  forth  only  t  or  2  children,  since 
If  there  were  but  two  proper  places  in  a  uterus,  several  of  the  animalcules  might 
there  be  fed.  I  answer,  it  may  happen  to  these  animalcules,  as  it  does  to  7  or 
8  seeds  put  into  a  small  hole  of  the  ground;  that  seed  which  puts  out  the  hr^ast 
and  strongest  root,  starves  all  the  rest,  and  becomes  a  tree.  It  may  be  a^ked 
nie  again,  vvhy  I  mr.ke  the  animatrtiles  found  in  the  seed  of  several  aiiiinais  to 
be  of  such  different  sizesj  cumparativeiy  to  the  animals  they  belong  to,  viz,  in 
the  space  of  a  small  sand  in  the  seed  of  a  cock,  50,000;  in  the  row  of  a  cod- 
fish  10,000;  in  the  row  of  a  ruff*,  which  fish  is  1000  times  less  than  a  ood«fish, 
the  animalcules  as  large  as  the  others.  Whereas  it  seems  reasonable  that  the 
animalcules  ought  to  be  in  size  to  one  another,  as  the  creatures  in  which  they 
are  found;  from  whence  it  would  follow,  that  those  animalcnles  which  are  in 
iuit-cis,  would  never  he  capable  of  being  discovered,  because  of  their  exceeding 
sinuilness.  I  answer  that  we  must  satisfy  ourselves  in  tliese  things  as  well  as  we 
can;  for,  not  to  speak  of  a  cocoa*nut,  a  great  walUnut  with  its  green  slid] 
weighs  down  1000  apples  tree  seeds,  and)et  the  proportion  between  the  trees  is 
not  so  great. 

Tn  my  letter  of  the  third  of  March  1 69 1-2  T  described  the  texture  of  a  flesh 
and  fish-musclc;  but  have  since  examined  tlial  of  a  tien,  judging  that  if  I  could 
find  the  same  fdament,  1  might  be  positive  that  the  muscles  of  animals  are  all 
of  the  same  make;  having  therefore  several  times  separated  and  exposed  to  view 
that  muscle  of  the  breast,  to  which  the  kg  partly  fastened;  I  observed 
the  same  ring-like  indentings  in  the  filaments,  that  I  had  seen  in  other  places. 
Some  appeared  to  rne  thicker  in  the  middle  than  at  the  ends,  as  fig.  13,  pi.  13. 
ABCDEFGH  is  the  de<?cnption  of  the  filament  of  a  flea  broken  out  of  the 
breast,  from  which  I  perceived  the  lilatiicnts  of  tliii  insect  to  grow  tajjering  to- 
wards the  ends,  and  lose  themselves  m  a  membrane  or  tendon,  like  the  iila* 
ments  of  the  muscle  of  an  ox.  Some  of  the  indentings  were  as  CF,  but  most 
throughout  were  as  ABGH.  Several  times.I  had  an  appearance  as  if  a  fila- 
ment were  constituted  of  several  lesser  threads  joined  together,  and  lying  by  the 
sides  of  each  other.  In  pursuing  my  observation?,  I  took  some  of  the  flcsti  of 
the  1<^  of  the  ilea,  and  found  it  like  that  of  the  breast;  here  I  counted  12  of 
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these  before  named  filaments,  and  some  threads  without  indentings  whieh  I 

conceived  might  be  vessels. 

I  also  with  miicli  trouble  toolc  uut  the  testicleg  of  a  flea,  and  placed  them  be- 
for  my  microscope,  and  drew  out  out  the  figure  as  weW  as  I  could,  as  lig.  14, 
ABCD  is  the  testicle,  AF  and  DE  are  the  va»a  dcferentia.  Wiien  the  testicles 
were  first  taken  out  they  were  of  a  dark  colour,  but  in  less  than  of  a  minute 
their  moisture  was  evaporated,  and  then  tliey  became  crumpled,  which  I  have 
here  represented  as  well  aa  i  could. 

I  also  searched  for  the  vessels  having  as  it  were  rings  about  them,  and  am 
satlshc'i  they  cannot  be  air  vessels  but  rather  arteries^  for  I  saw  them  not  only 
encompass  the  gius,  but  spread  over  and  among  tl^e  eggs.  The  simg  or  ^nnut 
of  the  flea,  or  rather  the  sheath  in  which  it  is  kept,  had  teeth  on  eadi  side  like 
a  saw;  and  may  not  unfitly  be  compared  to  a  quill  that  is  split  ragged.  When 
the  string  is  enclosed  in  the  sheath,  the  teeth  on  each  side  go  between  eacb 
other.  The  length  of  this  sheath  is  about  3  diameters  of  the  thickness  of  a 
hair. 

I  have  made  many  attempts  the  last  autumn,  to  find  out  in.  what  time  the 
worm  coming  from  the  egg  of  a  flea,  would  become  a  fuU  grown  flea.  The 
eggs'of  a  flea  kept  in  a  warm  place,  were  hatched  in  4  days,  and  became  worms, 
which  I  endeavoured  to  bring  up,  but  notwithstanding  all  my  endeavours  I  could 
keep  them  no  longer  alive  than^  12  days.   When  I  placed  about  the  half  of  a 
small  fly  in  the  glass  by  the  worms  for  their  food;  the  part  of  the  fly  caused  ' 
?v.ch  a  steam  on  the  e:l:iss  that  tlie  worms  being  hairy  were  entangled  in  the 
moisture,  and  remained  ivnmovabic  till  they  died.    When  the  worms  were  13 
days  old,  they  were  about  the  length  of  4  eggs,  aud  the  thickness  of  one. 
Since  I  could  bring  up  no  worms,  I  took  some  which  I  thought  had  attaineir 
their  full  growth,  and  observed  the  same  to  spend  8  or  TO  days  in  spinning  their 
web,  and  then  they  stripped  off  their  skin  and  became  nymphs.  These 
nympha  I  saw  move  on  the  ith  day,  though  they  were  dear  and  white:  on 
the  6lh  they  were  red  about  tlic  head:  on  the  lOth  they  broke  their  case,  which 
was  a  very  thni  3kin>  and  leaped  into  tlieglass^  living  there  without  food  for  the 
space  of  7  days. 

I  also  took  some  flesh  from  the- breast  of  a  touse,  &nd  found  the  flesh  tlu  eads 
of  the  same  make  as  those  of  the  flea.  I  took  also  the  flesh  from  the  feet  of  a 
gnat,  and  found  that  of  the  same  make  with  the  former.  But  perceiving  the 
legs  and  body  of  the  gnat  to  be  fumislied  with  very  fine  feathers,  I  have  caused' 

them  to  be  dmwn  as  ftg.  \  ~>,  pi.  13.  The  wing  also  of  the  gnnt  being  adorned 
with  feat  hers,  I  have  drawn  that  too,  as  fig.  1(1,  which  is  a  wing  as  it  appears 
to  the  uakal  e^e.   Fig.  17>  ABC  is  the  same  reprcseuted  iu  a  larger  progof'* 
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tion,  to  show  that  not  only  the  whole  circumference  oi'  the  wing,  as  here  17^ 
is  beset  with  great  and  small  feathers,  as  hg.  18:  but  also  the  nerves,  that  stiffen 
the  witig.  The  film  of  the  wing  which  is  between  the  nerves,  seems  by  the 
microscope  to  be  full  of  a  great  mary  ^mall  rlsingsi  but  upon  a  stricter  exami. 
nation,  they  are  really  small  Iwirs,  as  fig.  I  Q,  where  a  beginning  was  made  Jto 
represent  the  whole  wing:  ABC  are  the  feathers,  and  ADEC  are  the  hairs  on 
the  nlm. 

A  certain  physician  having  told  me  that  several  people  afflicted  with  agues, 
had  been  cured  by  the  use  of  sal  volatile  oleosum,  which  had  attenuated  and 
rarified  their  blood.  I  resolved  to  make  what  observations  I  could  of  the  mix* 
tui«  of  that  salt  with  blood.  And  therefore  pricking  my  finger  with  a  needle, 
I  put  the  first  time  two  parts  of  blood  to  one  of  salt;  a  second  time  equal  parts 
of  each,  the  blood  turned  immediately  of  a  more  iively  red  colour,  as  blood 
usually  does  when  mixed  with  fair  water. 

l  iie  parts  of  that  blood  that  lay  nearest  the  salt,  changed  colour  first,  and 
by  degrees  those  further  distant.  .But  taking  my  microscope  to  observe  it,  I 
found  the  blood  globules  each  to  be  dissolved  into  6  distinct  globules. 

I  then  took  four  parts  of  salt,  See  and  one  of  blood,  and  viewing  it  as  quick 
ns  I  cou!d  with  my  glass,  I  found  some  of  the  blood  globules  much  dimiuished 
in  ;  ot' a  nunule,  but  in -J- ff  a  minute  they  were  wholly  dissolved.  I  saw  once 
'20  blood  globules  at  a  distance  from  the  rest;  but  in  continuing  to  count  them, 
they  came  first  to  18,  then  l6,  after  to  3  or  2,  which  also  were  dissolving.-^ 
There  was  also  here  and  there  a  globule  that  would  not  dissolve;  nor  vrith  a 
very  little  salt  would  any* 

^  Con  eciionof  the  Theory  of  the  Motion  of  the  4th  Satellite      Saiurn,  By 

Mr.  Edmund  Halley,   N**  145,  p.  82. 

I  here  send  you  an  astronomical  account  of  the  most  remote  of  all  the  planets 
of  our  vortex,  and  of  the  satellite  of  Saturn,  discovered  in  the  year  1655  by  M. 
Huygens,  who  in  that  accurate  treatise  of  his,  Systema  Saturnium,  from  page 
25  to  34,  gives  the  theory  of  its  motion,  as  well  as  the  shortness  of  the  interval 

of  time  between  his  observations  would  admit. 

The  late  conjimctions  of  Jupiu-r  and  Saturn  giving  me  frequent  occasions  of 
viewing  them  both,  with  a  telescope  that  I  have  of  about  24  feet,  and  pretty 
good  of  that  length,  I  easily  remarked  this  satellite  of  Saturn,  and  having  found 
it  in  a  convoiient  poution  to  determine  its  place,  I  perceived  that  Huygens*8 
numbers  were  considerably  run  out,  and  about  15  degrees  in  20  years  too  swifl; 
this  made  me  resolve  more  nicely  to  inquire  into  its  period;  and  aooocdiiigly  I 
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waited  till  I  had  gotten  a  competent  nomher  of  obsenrations^  the  moftt  consi- 
derable whereof  are  these. 

An.  l682,  November  13d.  I3h.  oom.  P.M.  the  satellite  appeared  on  the 
north  side  of  Saturn,  and  a  peqjenciicular  let  fall  from  it  on  the  transverse  <lia- 
meter  of  the  ring,  fell  upon  the  middle  of  the  dark  space  of  the  following  an-^a  ; 
and  the  same  night,  iph.  OOm*,  it  had  passed  the  oonjuaction^  and  ihe  per. 
pendicular  fell  exactly  oh  the  western  edge  of  the  globe  of  Saturn^  as  in  tig. 
pi.  18.  The  northern  latitude,  and  retrograde  motion>  made  it  evident  that  the 
satellite  was  then  in  perigaeo. 

Again,  November  lid.  i6h.  I5m.  this  satellite  of  Saturn  was  on  hh  sonth- 
side,  the  perpendicular  on  the  line  of  the  ansae  fell  on  the  middle  of  the  dark 
space  of  the  vrestem  ansa,  and  the  same  night,  iph.  oOm.,  the  perpendicular 
fell  ptfiosdy  on  the  centre  of  Satum»  and  the  distance  therefrom  was  somewhat 
less  than  one  diameter  of  the  ring,  as  in  fig*  ft,  by  this  it  was  evident  that  the 
satellite  was  in  apogsBo. 

I  observed  it  in  a{)Ogaco  again  on  the  21th  of  January  l683,  at  eh.  00m. 
P.M.  the  perpendicular  on  the  hne  of  the  ansae  fell  exactly  on  the  western  limb 
of  the  globe  of  Saturn,  and  at  gh,  30m.  P.M.  the  said  perpendicular  fell  within 
the  globe  more  than  half  way  to  the  centre,  and  the  distance  from  the  hne  of 
the  ansa  towards  the  south  seemed  much  about  one  diameter  of  the  ring. 
Fig.  3. 

Lastly,  February  gd.  lfi83,  8h.  10m.  P.M.  it  was  again  in  apogaeo,  and  I 
could  by  no  means  discern  towards  which  side  it  inclined  most,  nor  whether  the 
transverse  diameter  of  the  ring,  or  the  distance  of  the  satellite  therefrom  were 
the  greater ;  so  that  at  that  time  it  was  prectseJy  in  apogaeon.   Fig.  4. 

To  compare  with  these,  I  chose  two  out  of  those  of  M.  Huygens,  which 
seemed  the  most  to  be  confided  in  ;  the  first  made  idsg,  March  14d.  St.  n, 
12h,  com.  at  the  Hague;  when  the  satellite  appeared  about  one  diameter  of  the 
ring  under  Saturn,  but  it  was  gone  so  far  to  the  westward,  that  he  concluded, 
that  about  4  hours  before,  or  7h.  40m.  at  London,  it  had  been  in  perigaeo. 
Fig.  9, 

Again,  March  2^.  l65<),  10h«  45m.  the  satellite  was  a  whole  diameter 
above  the  line  of  the  anss,  and  the  perpendicular  thereon  fdl  nearly  on  the 
extremity  of  the  eastern  ansa.    See  fig.  0. 

By  the  first  of  my  observations  it  appears  that  the  satellite  was  in  pcrigaeo 
]G62,  November  ]$d.  17h.  00m.  nearly,  at  which  time  Saturn  was  y  21'' 
from  the  first  star  of  Aries,  in  the  ecliptic,  but  the  earth  reduced  to  Satum*s 
equinoctial,  and  the  satellite  was  g*  23°  4&  from  the  same  first  star  of  Aries. 
And  March  4d.  1Q59,  7h.  40n).  Satum*s  place  in  the  ecliptic  was  ^0^41', 
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but  the  earth  reduced,  and  con^qnently  tlie  satellite,  in  II*  28^  18'  from  the 
first  of  Aries.  The  hirerral  of  time  Is  8655  li.iys  ph.  20m.;  in  which  the 
satellite  had  made  a  ccrtj'en  number  of  revolutions  to  the  fixed  stars,  and  besides 
fj' '25*  26',  or 'iij^"  2S',  whose  complement  to  a  cuxle  64'  32',  is  2  d;^v«;,  20h» 
S(>m.  mattuii  ui  the  aatdlite,  according  to  Huygens.    So  that  days  ah. 

56m.  or  12467876  minutes  of  time,  is  the  time  of  some  number  of  entire  re> 
volutions;  auU  dividing  that  interval  by  15  days  22h.  39m.  or  3295pm.  (the 
period  of  Htiygcm)  the  quotient  543  shows  the  number  of  revolutions ;  -  and 
ag;iln  dividing  l2467S7'3m.  by  5  I?,  the  quotient  2206 5 ^m.  or  1 5  days  22h. 
41m  6<!.  appears  to  be  die  t:uc  tim^  ol  this  satellite's  period,  llcncetht:  diurnal 
motion  wili  be  22"  3-i'  36'  1«'  ,  and  tne  annual  besides  '22  revolutions  JO*  20°' 
43'.  Having  m.ide  tables  to  this  period,  I  found  that  in  the  apogseon  ob« 
$er\'ation  of  Huygens  the  satellite  was  above  a**  faster  than  by  my  calculus,  and 
that  in  the  three  other  observations  of  my  own,  being  likewise  in  the  superior  part,, 
if  was  2v  degrees  slouer  thsn  hy  the  same  calculation.  Now  it  is  evident  that 
tiie^e  differences  must  arise  tr..ui  ^ome  eccentricity  in  the  orbit  of  this  satellite, 
outi  that  in  March  the  ajjocronion,  as  I  may  call  it,  was  somewhere  ia. 

the  oriential  semicircle,  and  that  in  November  l682  it  was  in  the  western  semi-^ 
circle,  and  supposing  the  apocronion  fixed,  it  must  necessarily  be  between  9*  23^ 
46'  and  11>  28^  18'  from  the  first  star  of  Aries>  that  being  the  common 
pnrt  bet'.vpi^n  tlmsp  two  semicircles  r  and  because  the  differenre  was  greater  iiv 
Hu_ygetis's  olrservation  tiian  in  mine,  if  will  follow  that  the  linea  apsidum,  or 
apocronion,  should  be  nearer  lo  g*23^A&  than  to  II' 28"  J8.'  1  will  sup- 
pose 10*  22*^00'  from  the  first  star  of  Aries,  which  also  happens  to  be  the  place 
of  S^iturn  s  equinox,  and  the  greatest  equation  about  degrees.  On  account  of 
this  inequality,  the  mean  motion  of  the  satellite  will  be  found-  about  2^  45' 
slower  in  231  years,  or  7m.  in  a  year;  whence  I  state  the  annual  motion  at  10* 
110°  3O'  above  22  revolutions,  and  the  correct  epocha  for  the  last  day  of  Decem- 
ber l6S2,  at  noon,  in  the  meridian  of  London,  9*  10"  15  from  the  first  star  of 
Aries ;  from  which  elements  I  compose  the  following  table.* 

The  other  two  satellites  of  Saturn  discovered  by  Signor  Cassini  at  Paris^ 
Anno  1672  and  i673,  I  must  confess  I  could  never  yet  see.  I  have  been  told 
that  they  disappear  for  cbout  »-  of  Saturn's  revolution,  and  were  only  to  be  seen 
when  the  ansae  were  very  small,  it  bang  supposed  that  tlie  light  which  proceeds 
from  the  ansae,  when  considerably  opened,  might  hide  these  satellites,  in  the 
year  l685,  when  the  ansse  will  be  quite  vanished,  will  be  a  proper  time  to  look 
ibr  them,  that  so  we  may  bring  their  motion  to  rule,  and  know  where  to  Sad. 


*  1  besc  ate  omitted^  ai  o£  ao  uie  aow^ 
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them,  for  want  of  which  knowledge  it  is  likely  they  are  at  present  not  to  be 
found. 

A  Lunar  Eclipse  observed  at  the  RotjaL  Ohervatorjf  at  Greenwich,  Feb.  -14,  l683, 
P.  M  By  Mr,  John  Fiamteed,  Mathematician  to  the.King.  N"  i<45>  p.  89. 
Tramlated  from  the  Latin, 

At  8h.  im.  P.M.  with  a  tube  of  16  feet,  I  took,  tiie  moon's  diameter  t)702 
ss  33'  25';  then  the  distance  of  her  nearest  limb  from  the  nearest  limb  of 
Meraeotis  145  ss  O'  43^";  but  the  distance  of  the  limb  of  the  same  spot  from  the 

moon's  remoter  limb  was  657. "5  —  32'  48".  Also  by  means  of  the  same  tubi; 
I  obtained  the  times,  wheu  the  obscuration  reached  the  moon's  centre,  and 
when  the  radius  subtended  its  arcs  in  the  periphery  that  were  cithtr  de/i' ivnt  or 
'iifterth^  were  restored:  from  whence  the  middle  may  be  deduced,  perliaps 
not  less  accurately,  than  from  the  compared  observations  of  the  beginning  and 
end,  the  immersion  and  emersion. 

Hie  principal  phases  observed  by  Mr.  Flarosteed  and  Mr.  Halley  at  C  1  - 
wich,  and  by  Mr.  Haines at  London,  were  as  follow:  the  times,  by  pendulum 
clocks,  corrected. 


Fhuei,  Iff  Mr. 

Flams  tc«d. 

Halky. 

Haines. 

m.  «. 

h.    m,  1. 

b. 

m.  $. 

9 

12  9Z 

0    13  4 

9 

J2  16 

Sixth  part  of  the  periphery  obscured. . 

9 

18  10 

"  9 

38  48 

. .  10 

7  28 

10  14 

10  10  n 

JO 

9  48 

47  38 

11  47  9 

11 

47  4» 

Sixth  part  of  the  periphery  bright. . . 

50  2 

11  50  7 

16  23 

Sixth  part  of  the  periphery  obscure. . . 

.  J2 

39  6 

45  10 

12 

4i  48 

£nded  certainly  

,  12 

45  38 

12  44  35 

12 

45  )8 

Account  of  a  Murrain  in  Switzerland,  and  its  Qire,    By  J)r,  Winder, 

145,  p.  93. 

In  l682,  on  the  borders  of  Italy  a  murrain  infected  the  cattle,  whicl^  spread 
into  Switzerland,  the  territories  of  Wlrtemberg,  and  other  provinces,  making 

great  destruction  among  the  cattle.  Tlie  contng'ion  seemed  to  propagate  itself 
in  the  ibrai  of  a  blue  mist,  which  fell  upon  ttiosc  pa&tures  where  the  cattle 
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grazed,  insomuch  that  whole  herds  returned  home  sick ;  being  very  dull,  Jbr» 
bearing  their  food,  and  most  of  them  would  die  in  24  hours.  Upon  dissection 
there  were  discovered  i^irgc  and  corrupted  sp!een,  «i)h;icelous  and  corroded 
ton;^es,  and  some  had  angina  maligna.  Tfiose  persons  who  carelessly  mnnao;ed 
their  cattle,  williout  a  due  regard  lo  their  own  health,  were  theaiselvcs  ii;lcctcd, 
and  died  like  their  beasts. 

This  contagion  may  perhaps  proceed  from  some  noxious  exhalations  emitted 
from  the  earth,  by  three  distinct  earthquakes,  perceived  here  in  the  space  of 
one  year. 

The  meiliod  of  cure  iur  ihc  catile  was  this. — As  soon  as  there  was  anv  sus- 
picion ot  the  contagion  on  any  one  ot  the  herd,  the  tongue  of  that  beai.t  was 
carefully  examined.  If  they  found  any  aphthae  or  blisters^  whether  white,  ydlow 
or  black,  they  wef«  obliged  to  rub,  scratch  and  tear  the  tongue  with  a  silver  in- 
strument, till  it  bled;  then  they  wiped  away  the  blood  and  oorrqption  with  new 
unwashed  linen.  This  done,  a  lotion  for  the  tongue  was  used,  made  of  salt  and 
good  vinegar. 

The  antidote  for  tiie  diseased  catUe,  and  tlie  mcuicine  for  the  sick,  is  the 
same,  and  is  thus  described.  Take  of  soot,  gunpowder,  brimstone,  salt,  equal 
parts,  and  as  much  water  as  is  necessary  to  wash  it  down ;  give  a  large  spoonful 
for  a  dose. 

In  a  Postscript  it  is  further  ekerved  as  foUom  .w 

I  lately  received  an  account  from  two  Ingenious  travellers,  who  assured  me 
the  contagion  had  reaf!ic'<!  iheir  quarters  on  tfie  borders  of  Poland,  having 
passed  quite  tiirough  Germany,  and  that  the  method  used  in  our  relation  pre- 
served and  cured  thdr  cattle.  They  told  inc  the  contagion  was  observed  to 
make  its  progress  daily,  spreading  near  two  German  miles  in  24  hours.  Thi» 
they  say  was  certainly  observed  by  many  curious  persons,  that  it  continually 
without  intermission  made  its  progre?s,  and  suffered  no  neighbouring  parish  ta 
♦■MMpe;  but  that  it  did  not  at  the  same  time  infect  places  at  great  distances. 
'1  hey  added  tliat  cattle  secured  at  rack  and  msnger  were  equaiiy  intectcd  witb 
those  in  the  field.* 

•  In  MMoe  of  ibe  nibiequent  vols,  of  these  Transactions  shall  have  nccn?ion  fo  notice  other  com- 
anuncstions  od  the  rabjcct  of  the  pestilential  disorder  or  murraio  among  cattle  j  for  abating  Um  wru- 
kDce  of  which,  inaenlttion  ot  late  years  been  iMorted  to  ut  Holland  and  oUmt  parta  of  the  coo. 
tineot,  with  OUirked  mcccs*.  This  practicp  stronj^ly  reroninrrified  by  Dr.  Layan^,  in  j  p;ipt  r  in- 
wried  in  the  SOih  volonuof  the  Tratuaclions.  The  spreading  of  the  e^isootic  contagion  is  lo  tw  pre- 
vented, and  its  suppression  effiicled,  by  Daani  liinilar  to  thoM  eniplo]red  in  tbe-CMo  of  human  eon- 

tagton^;  viz.  by  .in  immediate  separation  of  the  infrcK'fl  from  Uw  health/ CSltlOi  byfiUnlxatioooCCb* 

»iaik  j  aad  b/  »ukt  atteatioo  to  cteanUoesi  and  yeatiUiioQ. 
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On  the  Jormation  of  Salt  ar.d  Sand  ^frnm  Brme.    Cjmmunicaled  by  Dr,  Roiert 

Ploiy  S.  R.  8.    hi'  i46,  p.  90. 

Having  strainpfl  a  quantity  of  the  bnne,  from  th^  pits  in  SrafForr?shirc,  through 
8  folds  of  fine  llollanti,  and  as  ii,p.iiy  more  ut  Hiicr  Cduibric,  yet  notlnny;  wa?  loft 
in  this  very  close  a>lander,  but  a  laile  biack.  dust,  which  was  imputed  only  to  the 
foulness  of  the  water,  it  being  nothing  like  sand ;  for  having  examined  the  cloth 
both  with  the  fingers  and  a  microscope,  there  was  foand  no  more  of  sand  than  if 
th^  had  percobted  the  clearest  spring  water ;  and  yet  this  brine  is  foand  to 
bold  in  boiling  at  least  4  of  as  much  sand  as  salt^  i.  e.  the  brine  that  suffices  t» 
make  a  bushel  of  snlt,  yields  also  at  least  a  peck  of  sand. 

But  notwithstanding  this  exp>  riinent,  ii  did  not  seem  necessar)*  to  suppose 
that  the  sand  was  generated  in  the  boilings  but  might  ratlier  be  originally  there; 
for  before  straining  it  there  Was  observed  in  the  water,  by  the  help  of  a  micro-^ 
scope,  a  great  multitude  of  very  minute  animals,  much  smaller  than  those  i» 
pepper>water,  swimming  about  in  it,  together  with  many  small  transparent 
plates,  some  a  little  larger  than  the  animalcules,  nnd  some  less,  but  all  of  a 
rectangular  oblong  figure,  though  some  indeetl  seemed  very  near  a  square, 
which  were  found  also  in  the  water  after  straining,  as  thick  as  before,  the  pores 
or  rather  iaterstices  between  tiie  threads  of  the  Holland  and  cambric,  thousU 
they  were  extremely  fine,  appeared  in  the  microscope  to  be  20  times  greater 
than  rither  the  animalcules  or  plates.  And  these  were  judged  to  be  the  original 
particles  both  of  the  salt  and  sand ;  which,  as  the  water  evaporates  in  boiKug 
might  gather  together  till  they  made  up  such  a  vtsibte  coarse  body,  as  the 
^eater  corns  of  each  are.  And  this  suspicion  was  confirmed  in  a  little  time ; 
for  observiiii::  with  an  excellent  microscd^x?  some  of  the  strong  brine  which 
drops  frou;  tiie  ba&kels  or  barravvs,  when  tlie  salt  is  hrst  put  into  them,  tliough 
at  first  it  looked  like  clear  water,  yet  on  a  more  accurate  observation  it  appeared 
exceedingly  full  of  these  obiong  particles,  which  were  perceived  to  gather  together 
and  unite  to  form  larger  parcels;  and,  as  the  water  dried  oS^  from  tlie  glass  to 
grow  far  larger  till  they  appeared  to  equal,  and  not  much  unlike  a  iaige  sized 
diamond*,  which  induced  a  suspicion  that  the  sand  might  be  also  generated  after 
the  same  n^anner,  it  appearing  to  be  only  an  insipid  salt,  composed  of  pa^-N  r\Q% 
so  sharp  pointed  as  the  others,  but  rounder  and  blunter  angled,  ana  cunse* 
quently  not  so  pungent  on  the  tongue.  Tet  this  sand  could  not  be  made  to 
dissolve  in  water  to  any  considerable  quantity:  and  though  the  salt  might  dis- 
solve 4n  a  unall  degree,  yet  it  did  not  form  itself  again  into  platea*. 
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Account  of  New  Books. 

J.  fforlus  Indicus  Mahihariaix,  rnntinens  Repii  Malabarici  apud  In^m  celeberrhni 
ontnis  generis  Pianias  Ranora,tJc.  uimstei*  jimto,  lt>78.  i^"*  i45,  p.  100. 

This  excellent  worV,  g'Vtng  an  account  of  most  rare  and  cunous  tree*  and 
shrubs  of  the  fruitful  and  flourishing  country  ot"  Malabar  in  the  East  Indies,  by 
their  descriptions  virtues,  and  whatever  else  has  been  observed  remarkable,  has 
been  especially  pruinoted  by  the  ingenious  governor  of  the  same  H.  Henry  Van 
Rheede,  assisted  by  father  Mathew,  a  Carmelite,  and  by  the  present  author 
Jonn  Casiarius,  who  supplying  former  defects,  has  compiled  this  work,  with 
very  apt  descriptions,  and  caused  the  most  essential  parts  of  each,  viz.  the 
flowers,  fruits,  and  their  cases,  to  be  also  enofraved  in  larj^e  copper  culs,  g-ene- 
rally  as  large  as  nature,  57  in  number,  each  whole  sheet  opened  containing  but 
one  plant  and  its  parts,  most  excellently  done,  having  had  Uie  aid  of  most  skil- 
ful painters  on  the  place ;  to  which  are  added  the  Latin,  Malabaric,  Arabic  and 
Braman*$  names.  And  for  that  part  concerning  the  virtues,  the  author  has  set 
forth  in  their  own  language,  and  with  tlie  translations,  the  testimonies  of  the 
most  learned  men  r>f  the  country. 

And  for  the  better  coaipletion  of  tins  land  ible  work,  that  most  curious  and 
exact  person  Dr.  A,  Scjn,  physic  aiui  botatnc  prolessor  lately  at  Leyden,  iias 
been  pleased  wonderfully  to  satisfy  the  worfd  and  show  bis  great  learning  in 
illustrating  this  work,  with  his  notes  upon  each  plant,  and  his  thoughts  of  the 
same,  wherein  he  has  shown  what  authors  have  formerly  written  of  It,  and 
what  is  new,  and  giving  a  great  character  of  the  work. 

Horti  Indici  Maiabarici  pars  iccunda,  &e,    AmsteU  l679.        U5,  p.  104. 

The  second  part  of  this  work  has  been  especially  collected  and  promoted  by 
that  great  senator  Hen.  Van  Rheede,  to  whose  counsel  and  assistance  the  be- 
forementioncd  John  Casiarius  bdng  called,  has  continued  his  expressbns  of 
skill,  in  desaibihg  the  rare  and  unkn  n  1  luts  of  that  country.  Bat  the  loss 
of  that  curious  and  learned  annotator  D.  A.  Seyn,  whose  ingenious  notes  so 
illustrated  the  former  book,  being  snatched  away  by  untimely  denth  in  the 
flower  of  his  nge,  had  rendered  the  work  imperfect,  had  not  an  ingenion';  snc- 
cessor  D.  I.  Commelin  risen  .up  in  his  stead,  who  has  given  good  demonstration 
of  his  reading  and  learning,  by  comparing  and  adjusting  these  exotic  rarities  to  ^ 
what  others  have  formerly  said  of  them,  and  added  his  notes  upon  the  same. 

In  this  part  are  &6  large  and  excellent  figures,  drawn  and  cut  exactly  to  na- 
ture, each  one  employing  a  whole  sha!t,  holding  but  one  plant  or  part  of  a 
tree,  as  in  the  iir:>t  ^rt.    When  this  writer  has  occasion  to  express  a  tree,  he 
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makoe  a  part  of  a  large  trunk  or  body  cnt  ofT,  with  a  litnb  <^'r  branch  springing 
out,  bearing  the  leaves,  flower?,  or  (niiUy  or  u  iv^.t  i :  observable,  which  seems  a 
much  more  expressive  way,  than  to  contract  a  wiiole  large  tree  to  so  small  a 
compass  as  other  sculptures  usually  do. 

Horti  Jndici  Malabariei  pars  ieriiop  &c.  Amslel.  An.  H582.   N*  145,  p.  lOC* 

This  third  part  the  before-mentioned  H.  \  an  Uheede  has  dedicated  to  the 
Indian  King,  in  whose  dominions  he  lived  several  years,  and  there  collected,  and 
made  his  observation  of  what  that  country  afforded,  hoping  by  his  accuracy  that 
his  account  of  so  niatiy  new  and  wonderful  plants  and  trees  may  not  be  appre* 
bended  an  ungrateful  vvoi  k,  since  the  most  part  are  such  as  have  not  been  men- 

tioncfl  tjv  ai! V  Euro'»ran  at'.thor. 

The  Uvo  rirst  parts  o(  tins  work  were  espedaliy  compiled  by  the  reverend  and 
skilful  D.  J.  Casiar,  a  divine  in  the  city  of  Cochin,  where  then  lived  D.  P. 
Herman,  the  present  botanic  professor  at  Leyden,  a  person  of  excellent  experi- 
ence  and  skill,  and  no  small  instrument  in  this  work  by  his  assistance;  an  !  since 
the  death  of  D.  before  the  finishing  of  the  work,  D.  Van  Rheetic  look 

to  his  assisUiiicc  iliewell  eAf>erienced  D.  J.  Munnirks,  now  professor  at  Uti  echt, 
for  the  piooecuiion  and  completion  of  his  design,  to  which  D.  J.  Commeiin  has 
added  his  curious  notes,  but  tells  us  that  this  third  volume  should  have  been 
more  properly  the  second,  consisting  mostly  of  trees  as  the  first  did ;  and  the 
second  should  have  been  thelsst,  containing  shrubs  and  plants,  in  which  are 
04  whole  sheet  plates    sculptures  well  necuted. 

i/.  Epistoh  €td  D.  Joelem  Langelottum  De  AlcaH  et  Acidi  Ttwt^dentia  propriti" 
cipiorum  corportm  Naturatium  munere  germdo,  conseripta  tt  Johanne  Bohn 
PhiU  ac  Med.  Doct.  et  m  Acad,  Lips.  Prof.  P,   N**  145,  p.  1 10. 

Noticed  at  page  222  of  this  vol. 

///.  /aco6f  Bameri,  D.  SpiritM  Fini  sine  Acido,  &c.   Demomiratio  curiosa^ 

N**  145,  p.  111. 

The  Lumhrieu*  Latus'*  or,  «  ZXseourse  read  before  tke  Royal  Society,  eoneem^ 
ing  tke  johtted  fForm,    By  Edward  Tyson,  M»  D.  Col.  Med.  Lond.  nec  non 

Beg.  Societ.  Soc.         146,  p.  1 13. 

The  consideration  of  insects,  and  their  manner  of  generation,  as  it  is  a  subject 
of  ciirlous  speculation;  so  of  late  it  h.is  been  much  iilustratuil  by  l!ie  laborious 
researches  of  many  incjuisitive  persons :  whose  endeavours,  iljuugh  they  [m& 


*  Tci^  SoliiifD.  tin* 


raiiAsorRiCAL  TUursACTiom*  [amvo  i669, 

much  admced  the  doctrine  of  univocal  generation,  and  bid  very  iatr  for  the 
exploding  of  that  common  error,  of  their  production  from  putrefaction,  yet  one 
great  difficulty  still  remains  v%  iih  me,  how  to  account  for  several  of  those  that 
are  bred  in  animal  bodies ;  rr  t  such  as  we  may  snppose  to  be  hatched  from  tho 
eggs  of  the  like  kind,  tl)at  are  received  w,th  ihc  food  or  other  ways,  but  of 
which  we  cannot  meet  with  a  paraJlel,  or  of  the  same  species,  out  of  the  body, 
in  the  whole  world  as  is  known  besides.  I  shall  instance  only  in  two,  theLunw 
bricus  Latus,  and  Teies.  Of  the  former  I  shall  give  at  present  only  these  re- 
marks; wherein  iU  difference  from  any  other  does  more  remarkably  appear; 
1. being  flat}  2.  jointed  after  a  peculiar  manner;  3.  the  great  disproportion  of 
both  extremes;  4.  the  vast  length  it  is  often  of;  5.  the  head  so  remnrkably  beset 
with  hooked  spikei  j  6.  what  has  never  that  I  iinow  of,  been  remarket!  of  this, 
or  any  other  insect  or  animal  in  the  world  beside,  the  great  number  of  mouths 
it  has ;  more  than  the  poets  feigned  Briareus  had  hands,  or  Argus  eyes,  vis.  in 
every  joint  one.  7.  That  any  part  of  the  body  being  broken  off  from  the  rest, 
abould  still  remain  alive,  and  dirive. 

My  other  instance  is  the  Ittmbricus  teres  intestinalis ;  which,  though  it  holds 
more  aiialopy  with  tliose  called  iutestina  terrse,  or  common  earth-worms,  as  to 
the  outward  »hape  and  form  i  yet  within  are  vastly  cUiierent  i  as  by  comparing 
the  anatomy  of  both  will  appear*  And  I  very  much  question,  as  to  the  con- 
trivance of  the  inward  oigans,  whether  we  can  meet  with  any  parallel  of  it  in 
the  world,  out  of  the  microcosm,  or  aiumal  bodies,  besides.  There  is  nothing 
vi'^^r  plain,  than  that  these  worms  are  propagated  by  an  univocal  generation  $ 
ti  n  beini^  so  perfect  a  distinction  of  sexes,  male  and  female;  and  the  ocgant 
beioiigiug  to  each  so  curiously  contrived,  so  conspicuous  and  plain,  that  they 
may  further  illustrate  the  late  inventions  of  some*  and  seem  to  ^ow  bow  solicit* 
ous  nature  is  in  presernng  and  propagating  the  meanest  species.  Bat  as  in  this 
worm,  there  is  a  most  evident  discrimination  of  sexes ;  so  in  earth-worms,  there 
is  nothing  of  this  nature  to  be  found,  but  they  are  perfect  hermaphrodites,  each 
vorm  haviri^  the  organs  belonging  both  to  male  and  female ;  which  is  common 
to  tliem  witlt  leeches,  snails,  &c. 

I  shall  begin  with  the  jointed  worm  s  and  shall  pursue  the  method  I  have 
Already  given,  in  more  strictly  oonsideriog  those  particulars,  which  I  have  laid 
down,  to  dtscriminate  this  from  all  other  sorts  of  worms.  And  the  first  is,  its 
being  f^at ;  hence  called  lumbricus  latus,  and  by  Hippocrates,  rxm'a,  i.  e.  fascia, 
and  by  some  in  En^li-li,  the  tape-worm.  This  flatness  of  the  body,  sufficiently 
distinguishes  it  from  the  others,  which  ^re  usually  bred  in  the  body ;  and  are 
either  short  and  small,  and  then  called  ascaridesj  or  longer,  as  the  teretes; 
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vhicb  are  so  called  xat  il^o^ry,  though  the  former  likewise  are  roand.  Nor  is 
there  any  out  of  the  body  that  I  know  of,  that  are  thus  flat. 

The  second  particular  I  observed  was  its  joints.   From  these  large  incisures 

of  the  body,  n  grpit  number  or  'ir'rm'?  of  aiiimnis  have  the  name  of  in^sects. 
In  c;irth-\\'ornis,  lecclics,  he.  tlic  annuli,  wluch  make  vip  the  length  of  the 
body,  are  very  remarkable-,  but  inucli  different  trotn  those  in  our  present  sub- 
ject; those  being  more  }>roportionate  to  one  another,  and  not  of  so  unequal  a 
length.  And  in  the  tcretes  and  ascarides,  the  surface  of  the  body  seems  more 
even  and  smooth,  and  not  divided  after  this  manner.  These  joints  are  so  con- 
npfted,  thnt  the  lines  or  extreme  eclges  of  the  former  come  over  the  latter; 
which  IS  to  be  weil  observed,  and  may  direct  us  to  that  part  or  extreme,  where 
we  may  supi^o&e  the  head  to  be  placed.  These  edges  of  the  former  jomt,  which 
shoot  over  the  latter,  in  some  I  have  observed  to  be  plain  and  smooth ;  in  others 
crenated  and  indented;  in  all,  by  drawing  it  through  one's  fingers  from  the  tail 
to  the  head,  there  is  found  a  great  roughness;  but  if  the  other  way,  from  the 
head  to  the  tail,  it  seem^  smooth. 

3.  Many  who  have  observed  this  worm,  take  notice  of  the  diflference  of  it» 
extremesj  how  much  larger  one  is  than  the  other;  but  not  well  considering  the 
setting  on  of  the  joints,  they  have  often  mistaken  the  head  for  tlie  tail;  iot  in 
all  I  have  hitherto  observed,  I  constantly  found  that  extrenie  where  the  head  is 
set  on,  if  we  may  allow  It  to  have  any,  much  smaller  than  the  other;  sometimes 
not  lialfa  quarter  so  broad;  in  others  less  or  greater,  often  according  to  the 
length  of  the  worm;  but  in  all  I  take  notice,  if  they  are  of  any  con^iHeraWe 
length,  that  the  joints  towards  the  head  are  vastly  shorter  than  towards  the 
tail.  For  in  one  I  have  by  me  (fig.  1,  pi.  19,)  24  feet  long,  there  about  tive 
joints  make  an  indi;  whereas  the  latter  joints  here  are  above  an  inch  long;  but 
in  some  I  have  taken  out  of  dogs,  there  were  30  or  40,  sometimes  above  60 
annul),  which,  towards  the  head,  make  up  but  the  length  of  an  inch;  whereas 
towards  the  tai!  6  or  7  joints  equalled  that  mai«ure,  and  sometimes  3 ;  so  that 
gradualiy  the  jouits  seem  to  increase,  both  m  length  and  breadtii,  as  they  ap- 
proach the  tail.  But  withal  it  must  be  observed,  that  according  to  the  corru- 
gation or  extension  of  these  joints,  their  dimensions  will  be  altered;  whicli  is 
most  apparent  in  them  when  alive.  That  likewise  there  is  a  great  ditlerence  of 
these  joints  in  the  various  species  of  this  worm;  for  I  think  there  are  more  sorts 
than  one.  And  as  to  the  differences  of  them,  there  are  these  I  have  taken  notice 
of.  1.  That  in  most  the  joints  gradually  and  very  sensibly  iticrease  in  lcti<;th. 
2»  Insome^  those  oriiices,  vvhicii  I  take  for  moaiiis,  were  placed  about  the 
middle  of  the  joints,  on  the  edges;  in  others,  about  the  middle  of  the  fiat  of 
the  worm,  near  tlie  joidtings*  3.  These  juttings,  or  lips  of  the  upper  joints, 
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over  the  lower,  in  some  were  plain;  in  olljers  creaatod;  in  others,  the  great 
proluberatings  at  the  side  rendered  the  whole  worm  serrated.  4.  Usually  the 
samte joint  is  much  of  a  size  throughout;  but  the  upper  extreme  something 
le^s  than  the  lower.  But  in  one  I  took  out  of  a  dog,  I  observed  that  towards 
the  tail,  the  upper  part  of  the  joint,  by  which  it  was  fastened  to  the  foregoing 
joint,  was  very  j'lender :  in  th?  midflle  Hro-ifl ;  and  towards  the  other  extreme 
grew  taper  3v.fiin ;  «<>  that  it  well  enoiigli  resembled  ihc  tii^ure,  (fhr.  6,  pi,  ig,) 
which  Cornel.  Genunii  has  given  of  it.  Not  that  the  whole  worm,  as  he  has 
made  it,  was  so;  but  only  some  of  the  la^t  joints.  And  in  another  I  took  out 
of  the  same  dog  I  could  not  observe  the  same  thing;  as  neither  did  I  in  a  third, 
I  took  out  of  another  dog,  which  was  about  two  yards  long;  whereas  these  were 
each  but  about  n  foot  or  a  foot  and  lia'Tlong. 

4.  As  to  tlie  length  ot  this  worm,  it  is  som^lime?  a<5  lono-  as  all  the-  guts;  not 
that  it  lies  extended  straight  the  length  of  the  guts,  as  those  might  thmk,  who 
fondly  imagined  it  was  nothing  else  but  a  mucous  skin,  or  spolium  of  the  same: 
but  it  lies  convoluted  in  several  places;  so  that  it  often  vastly  exceeds  the  whole 
length  of  the  guts  themselves.    Platerus  observed  one  40  feet  long;  and  Pliny 
says,  they  are  sometimes  3C0  feet  or  more.    Thaddacus  Dunus  saw  voided  by  a 
woman  one  piece  of  thi?  worm  6  yards  long;  and  another,  above  20  yards  long. 
Yet  in  neither  he  could  observe  either  tiie  liead  or  the  tail.    But  wliat  Ohus 
Borrichius  tells  us  is  remarkable;  that  a  patient  of  his,  in  a  year's  tune,  has 
voided  800  feet  of  this  sort  of  worm,  but  in  several  pieces;  and  that  200  feet 
of  it  he  kept  by  him;  and  that  hitherto  he  has  not  met  with  the  bead.  For 
the  patient  observed,  that  always  in  the  voiding  it,  he  perceived  it  break  off; 
that  he  has  not  yet  come  to  the  end;  and  still  goes  on  in  voiding  the  same. 
Which  I  could  parallel  wiiii  an  instance  of  a  person  here  iu  to  wn,  once  wv  pa- 
tient, who  has  voided  vast  quantities  of  this  worm,  for  several  years  together; 
but  in  several  pieces,  2,  3,  4,  6,  or  more  yards  long;  hut  all  put  together, 
would  much  exceed  the  length  of  that  of  Borrichius.   Tulpius  says  he  showed, 
in  the  Anatomy  Theatre,  40  yards  of  this  worm;  which  was  voided  by  one  in 
two  days  time.    However  I  question  whether  a!I  these  pieces  which  are  voided 
by  the  same  pers  .!),  may  be  always  rt-puted  parts  of  tl;c  saini;  wnrm,  or  of  dif^ 
ferent.    Hippocralei^j  or  whoever  was  tlie  author  of  that  booit  ascnbed  to  him, 
asserts,  that  it  is  bred  in  the  child  whilst  yet  in  the  womb.   But  SpigeJius,  on 
inquiry  both  of  the  midwives  in  Germany,  and  Italy,  could  never  be  informed 
t'nat  they  observed  these  worms  in  new-born  inflmts.    fiat  as  to  Spigelius's 
reason'^  why  there  should  be  no  more  than  one  in  tfie  body  at  a  time,  I  shall 
only  pive  tlii.?  anv.vcr.  that  on  dissection  of  a  dog  1  observed  two  entire  ones; 
but  each  tiul  much  above  a  toot  long.    So  that  the  answer  he  gives  to  tliat 
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observation  of  Forestus,  who  mentions  twelve  voided  at  the  same  time,  that 
they  were  only  parts  of  the  same  worm,  though  often  it  may  be  true,  yet 
sometimes  it  may  be  ritherwlse;  especially,  where  we  see  such  prodiirioi  s  quan- 
tities arc  votflcd  of  lliem.  However  this  is  undeniable,  ?.nd  must  be  aUowed, 
that  this  worm  is  vastly  ioiig,  which  plainly  appears  even  by  those  jopces  we  see* 
of  them;  for,  besides  the  instances  alreaJy  given,  Simon  Sciiultzlus  mentions 
one  7  yards  long,  and  another  q  yards.  Closius  tells  us,  that  the  Duke  o( 
Austria's  cook  voided  pieces  of  this  worm,  6,  12,  and  15  yards  long.  Jacobus 
Oetbseus  measured  one  18  yards  long.  Alexander  Camerarius  has  seen  them 
above  20  yards  long.  In  the  palace  at  Tiguri  is  kept  the  figure  of  one  18  feet 
long:  and  abundance  of  more  inst.inces  I  could  give  were  it  needful. 

But  1  siiall  describe  lliat  piece  of  one  |fi[j.  J,  pi.  19,)  I  h:v.c  bv  me,  voided 
by  a  young  roan  about  20  >ears  of  Hge,  on  ilie  use  of  an  emuibioii  of  the  cold 
seeds,  who  plainly  perceived  it  alive,  and  to  move;  and  having  put  it  in  a  wide 
mouthed  glass,  it  often  endeavoured  by  raising  its  body  to  get  out;  but  the 
cold  water  into  which  it  was  put  afterwards  soon  killed  it   I  measured  it 
and  found  it  24  feet,  or  8  yards  long.    In  it  I  numbered  507  joints.    Its  colour 
was  extreme  white,  being  turgid  with  chyle;  its  body  flat,  about  the  thickness 
of  half  a  crown,  where  thickest;  and  the  joaits  towards  the  tail  about  i  of  an 
inch  broad;  those  toward  ilie  liead  about  J- as  broad  as  those  towards  the  tail, 
andherethejointswerenot^-of  an  inch  long,  whereas  those  at  tiie  tail  were 
of  a  full  inch  long,  and  something  more;  and  from  the  head  they  seemed  gra- 
dually to  increase  in  length.   The  joints  much  of  a  wideness  throughout;  at>d 
the  jetting  edges  of  the  former  over  the  latter  usually  plain  and  even;  unless 
where  the  contraction  of  the  body  hnd  rendered  them  a  little  crimpled.  The 
flats  of  both  sides  jast  alike;  .ind  without  any  sfjots,  protuberances,  or  any 
thing  remarkable,  which  might  distinguish  them,  or  be  observed,  only  a  sinooth 
surface;  but  about  the  middle  of  the  edges  of  each  joint  I  observed  a  protube* 
rating  orifice,  which  would  easily  enough  admit  a  hog's  bristle,  and  was  open, 
and  apparent  to  the  nak^  eye.   These  orifices  were  placed  for  the  most  part 
alternately,  in  one  joint  on  the  right  side,  in  the  following  on  the  left.  But 
sometimes  I  have  observed  them  in  2,  more  seldom  in  3  succeeding  joints  of 
the  same  side;  'mjI  never  in  one  joint  more  tlian  once.    These  orifices  I  take  at 
present  for  so  many  mouths.    But  since  I  have  here  mentioned  of  what  length 
they  have  been  observed  in  man,  I  shall  also  add  how  long  ttiost:  were  I  liave 
seen  in  dogs.   For  though  they  are  to  be  met  with  only  in  the  animal  kingdom : 
yet  in  abundance  of  the  subjects  of  this,  and  those  too  of  different  species,  thev 
are  very  frequent;  in  fishes,  as  in  the  pike,  whitings,  bleakes,  crabs,  herrings, 
&c.  and  upon  this  score  sometimes  they  prove  a  great  damage  to  the  merchants^ 
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as  Platerus  observes,  they  being  forced  to  throw  them  away.  In  bleake$  in  the 
summer  time,  if  you  open  those  that  leap  and  tumble  on  the  water,  from  the 
lorment  they  feel  mthin,  you  almost  constantly  meet  wth  this  worm,  which  is 
a  thing  well  known  to  the  watermen-  In  oxen  often  they  are  observed  likewise, 
not  so  much  in  calves  ;  but  in  dogs  %"erv  iVtquentb.' ;  which  Plalerus  Miakei  to  be 
another  sort  of  the  tsnia,  md  calls  it  ligula.  Sunon  Scliultzius  mentions  a  lap 
dog,  that  in  a  short  time  voided  g  yards  of  this  worm  in  several  pieces. 

I  have  oftentimes  here  seen  them  myself,  but  shall  mention  those  only  I 
found  ill  dissection ;  as  I  met  with  the  lii  st  time  two.  There  was  indeed  another 
piece,  which  I  take  only  as  broken  off  from  one  of  the  forwe^,  becnuse  here 
boih  extremes  nerc  prftty  Urge,  and  the  joints  throLiglior.t  proporlionably  long. 
But  HI  the  two  otiiers  the  disproportion  was  very  rcrnarkablej  for  besides  ob- 
serving here  their  heads  thick  beset  with  hairs  or  small  spikes,  which  I  shall 
afterwatds  describe,  I  took  notice  that  this  extreme  if  extended,  was  very 
slender;  and  when  a  little  contracted,  the  joints  so  very  small,  that  they  were 
scarcely  discernible  by  the  naked  eye;  but  where  I  could  better  distinguish  them, 
between  30  or  40  inado  tlie  length  of  an  inch;  but  towards  the  other  extreme 
or  tall,  in  one  4,  in  the  other  C  or  7  joints  made  that  length;  one  of  these 
worms  was  scarcely  a  foot  long;  the  other  not  a  foot  and  a  half. 

In  another  dog  I  aince  dissected,  I  found  another  worm,  (fig.  a,  pi.  IQ,)  with 
just  the  same  head,  but  about  5  feet  long;  towards  the  head  in  this  6o  joints 
scarcely  made  an  inch,  but  at  the  tail  about  3  equalled  that  space :  and  the  joints 
here  were  about  a  quarter  of  nn  inch  broad;  and  In  the  sides  of  the  joints  in 
this,  I  plainly  perceivcfl  those  oninx';  I  at  present  call  the  mouths. 

5.  The  held  of  the  Nile  does  not  5>eein  to  be  naoj'c  pe  plexed  and  obscure  to 
the  ancients  than  that  of  this  worm,  which  has  created  as  many  controversies 
among  anatomists  of  late,  as  that  has  with  geographers  of  old. 

Welschius  ti  il>  lis,  that  the  first  that  disco\  r  1  and  gave  these  worms  a 
bead,  was  Tulpius;  and  since  th;>t,  Jo.  Mich.  I'clir.  I  shall  tlicrcforc  give 
their  observattoti'^.  (if  it;  atnl  llieti  <lf-liver  what  I  liave  observed  n--vsrlf.  Nic* 
Tulpius,  a  noted  physician,  and  burgomaster  at  Amsteniarn,  m  trie  former 
editions  of  his  Medical  Observations,  makes  this  worm  to  be  biceps;  (fig.  3, 
pi.  ig,)  and  to  have  two  hevls,  placed  like  the  horns  of  a  snail;  not  that  he 
observed  it  so  himself,  but  had  the  relation  of  it,  and  figure,  from  Henricus  a 
Kugen,  a  kinsman  of  Aitj^r-rlus  Clu'^iti?.  who  voided  it.  To  this  I  shall  add, 
wliat  Job.  Rhodtus  has  dtlivcred;  whioli  tavovirs  this  ojnnion  of  a  double  head; 
where  he  tells  as,  that  Adnanus  Spigchus  on  dissection  oi  a  iap-dog,  which 
died  of  an  epilepsy  in  the  year  l622,  found  the  intestines  full  of  this  sort  ok 
worms,  sed  imprimis  latus  lumbricus  iis  adhsesit,  capite  bifido,  qui  veram 
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candidi  coloris  fasciam  referebat;  but  notwithstandin^f  these  aulhorilies,  I  shall 
still  suspend  my  belief  of  these  double  heads  till  better  information.  And  indeed 
Tulpius  himself  seems  to  me  to  suspect  the  truth  of  the  observation,  having  in 

the  Inst  edition  of  his  book  left  it  out,  without  taking  any  notice  of  it,  and 
given  another  very  different;  and  m  the  same  fi<rurc  he  has  erased  the  former 
heads  and  clapped  on  a  new  one,  to  tlie  old  body  (fig.  4,  pi.  ig,}  quite  different 
from  what  was  before.  But  by  all  I  can  see  in  his  figures,  I  cannot  but  think 
be  is  at  the  wrong  end;  for  by  considering  the  prominence  of  the  joints,  the 
placing  of  its  spots,  and  the  difference  of  its  ends,  I  should  rather  look  for  it 
at  the  smallest  extreme,  which  he  makes  the  tail,  than  the  other  where  he  has 
now  placed  it, 

Jo.  Michael  Pehr,  a  German  Curioso,  in  his  Treatise  de  Hiera  pierS  she  de 
Absinthio,  in  the  year  1644,  observed  iu  a  piece  voided  by  a  patient,  about  0 
yards  long,  a  head  much  different  from  that  of  Tulpiusj  he  describes  tliis 
worm  cum  collo  senstm  angustiore,  et  rotundiore  in  minulissimum  capitulum 
atram,  et  venrucosum,  trium  papaveris  seminum  apt^  conjunctorum  formani 
expri  iH-ns,  desinentem:  cujus  iconem  ob  rarltatem  hie  addidimus.    (fig.  5.) 
Indeed  I  must  coutess  th.-^t  account  I  had  from  the  women  who  first  observed  it 
and  the  patient  who  voided  that  worm  1  mentioned  to  haw  by  me  9  varrh  lonf, 
and  was  given  me  by  my  worthy  friend  Mr  Houghtou  an  apothecary,  seemS 
agreeable  to  this;  though,  when  I  first  saw  it,  I  could  observe  no  such  thing; 
and  therefore  am  apt  to  think  it  was  only  some  thrumbs  of  the  inward  coat  of 
the  intestine,  which  might  stick  to  the  hooks  here,  which  might  make  this 
figiirt .    For,  -n  the  heads  of  all  I  have  yet  had  an  opportunity  of  seeing,  I 
couki  never  observe  any  such  thing. 

I  shall  therefore  now  deliver  my  observations  of  tlie  iieads  of  this  worm  as  I 
have  seen  them,  in  three  several  ones  I  have  token  out  of  the  bodies  of  dogs 
on  dissection.   One  was  in  a  dog  I  opened  at  our  private  meetings,  at  the  Ana- 
tomical Theatre  of  the  College  of  Physicians,  where  I  observed  this  worm  alive 
in  the  ileum;  not  King  straight,  but  in  manv  places  winding  and  doubling 
Hav  ing  observed  iiovv  the  joints  were,  I  trr.ccd  it  up,  by  rarefuHy  opening  the 
intestine  to  the  smallest  cxtieme,  where  I  expected  ilie  head  to  he:  aiid  which 
lay  towards  the  duodenum  ^  whereas  the  broader  end  was  downward  towards  the 
rectum;  and  this  broad  end  was  free,  without  adhering;  whereas  that  smaller 
extreme  stuck  so  firmly,  and  had  fastened  itsef  to  the  inward  coat  of-  the  Intes- 
tine, th3t  it  wn?  not  wthout  some  trouble,  by  gently  raising  it  with  my  nail, 
that  I  freed  iL  from  its  adhesion.    Havin";  lifted  it  up,  I  carefully  viewed  it;  and 
observed  neither  that  biceps  in  Tulpiu&'s  lirst  liguie,  nor  the  head  like  a  tricoccos 
88  in  Mich.  Fehr,  but  a  very  slender  body;  which  being  alive,  it  would  some. 
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times  shoot  out  a  con<iiderable  length;  at  others  retract  it  in  again,  and  so  very 
much  alter  its  tigure,  by  becoming  broader.*  But  whilst  I  was  doing  this,  by 
its  riggling  its  body  it  happened  to  fall  off  tny  finger;  it  presently  took,  hold 
agaiti)  and  gave  mc  as  much  trouble  to  free  it  a  second  time  from  its  adhesion 
as  at  the  first.  For  the  pre<;ent  I  put  it  into  spirit  of  wine,  that  I  might  more 
carclullv  v\c\v  it  with  a  uucroiicope  at  home.  Ami  in  doing  this,  making  use 
o(  sonic  exiraurdmury  good  ones,  it  very  plainly  appeared  as  is  represented  in 
n)y  6th  fig.  thick,  beset  with  two  orders  of  spikes,  or  hooks,  whereof  the  larger 
rose  from  the  middle,  spreading  themselves  over  the  edges  of  the  circumference; 
the  other,  which  were  less,  issuing  out  about  the  midway,  and  ware  shorter, 
as  is  seen  in  this  figure,  and  nre  represented  sidewnys  in  the  gih  fig.  I  could 
not  on  the  strictest  inquir} ,  a'.d  with  extraordinary  glasses  loo,  perceive  any 
orifice  here,  whicii  we  may  suppose  to  be  the  mouthj  only  a  little  mdenting  in 
Llie  centre,  occasioned  by  the  issuing  out  of  the  spikes  there.  This  end  was 
not  perfectly  flat,  but  a  little  gioboas;  and  I  could  perceive  by  the  swell  >ug  a 
little  below  on  the  neck,  and  wrinkling  of  the  skin,  how  it  shot  out,  and 
contracted  its  neck,  as  I  observed  it  when  alive:  for  some  little  space  here,  I  could 
not  observe  with  the  glasses  any  joints  at  all;  hut  after,  very  thick  set  and 
smaTl,  and  gradually  increasing  in  length,  as  they  descended  towards  the  tail. 
The  heads  of  the  other  two  worms  exactly  appeared  the  same  ia  the  microscope, 
as  lliis.  And  afterwards  by  carefully  viewing  them  by  roy  naked  eye,  I  could 
observe  these  hairs  or  spikes. 

It  was  objected  by  some  ingenious  persons,  who  had  been  acquainted  with 
what  I  observed  concerning  this  hei^,  whether  these  spikes  or  hairs  might  not 
be  like  the  small  feet  of  the  tick  or  rednus,  for  its  fastening  itself  the  better  to 
help  its  suction.  And  indeed  were  it  blood  it  lived  on,  the  case  were  plain;  but 
since  it  is  chyle,  I  do  not  see  what  service  they  could  do  it  lu  this,  lur  when 
they  fasten,  the  head  is  deep  immerged  m  the  inward  coat  of  the  intestine,  and 
«o  may  be  thought  for  that  time  to  get  but  a  very  inconsiderable  soop,  if  any, 
and  nothing  in  proportion  to  what  is  requisite  for  so  vast  a  long  body;  and 
what  it  is  of^en  observed  to  be  turged  with.   On  the  whole,  what  seems  most 

*  It  is  remarkable  that  Linnitai,  .who  does  not  appear  to  have  examined  the  taenia  with  much  ac- 
curatv,  denies  the  exirtence  of  the  head.  "  Caput  terpenli/orme €ui  atrmUatai  eratthrtm^nxermi 
TvTfj"  ,  Andrjff  Tulpiuf,  scdfallunt,  cum  omnis  ar! if nfh  propria  vita  gavdect,  nec  it/htf  Tcrrvis  i  apife 
instruatur,  quod  eonicidiU  cauUef."  Syst.  Nat.  p.  I32i. — The  read  structure  of  the  head  is  now  well 
known :  it  ii  snrrotgnded  by  a  double  row  of  ciatpers  or  booked  procesteg,  as  truly  deKrUwd  by 
Ty^on,  arsd  with  four  round  oritrres  fur  suction,  which  Tysnn  does  not  tippcar  to  have  discovered. 
The  species  of  tlie  i*ai»  are  very  nutnerous,  and  the/  cble%  inhabit  the  intestines  of  ^aadruped«« 
biid»,  or  fiiim. 
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agreeable  to  me,  and  to  be  the  true  nse  of  this  part  we  call  the  head,  is  this: 
that  bj/ means  of  these  hooks  and  spikes  it  might  fasten  itself,  and  so  prevent 
its  too  easy  ejection  out  of  the  body.  For  it  being  so  very  long  arjd  large  too, 
and  its  body  in  many  places  winding,  and  convoluted,  the  descent  of  the  faeces 
upon  all  occasions  would  be  apt  to  carry  it  out  with  them,  had  it  not  this  hold, 
which  is  so  fn^t,  that  rather  than  loosen  itself,  parts  of  the  body  are  sooner 
broken  ofF.  which  we  frequently  see  in  the  stool.  Wfien  it  penetrates  the  coat 
of  the  mlestmes,  it  contracts  its  hooks  m,  nnd  draws  up  its  head  to  a  point, 
then  expands  them,  and  takes  firm  hold  of  the  membrane,  by  dartlnL-:  its  several 
poniards  into  it,  which  excites  those  intolerable  pains  which  those  that  are 
troubled  with  them  so  much  complain  of;  that  I  have  known  it  to  that  extre- 
mity, that  some  have  been  scarcely  dissuaded  from  offering  violence  to  them- 
selves, to  free  themselves,  as  they  thought,  from  a  great  misery;  and  hence  it 
is,  that  this  worm  is  of  so  difficuh  a  rare,  that  though  by  medicines  and  purges 
vast  quantities  at  times  may  be  bmugiit  away,  yet  some  can  hardly  get  a  perfect 
cure  all  (heir  life  tune,  as  1  know  of  one  who  for  above  30  years  has  been  af- 
flicted with  it. 

I  have  already  observed  the  orifices  in  every  joint  to  be  of  2  sorts;  tliat  in 
several  worms,  both  from  human  bodies,  as  also  in  those  of  brute  animals, 
they  arc  placed  much  about  the  middle  of  the  joints  on  the  edges,  most  fre- 
quently alternately,  in  one  joint  on  the  r}ght  hand,  in  the  other  on  the  left, 

sometimes  in  two,  seldom  in  more  on  the  same  side;  they  are  protuberant 
someihing  hke  a  papilla,  (fig.  7)  and  in  the  micidle  a  foramen  easily  enough  to 
be  perceived  by  the  naked  eye,  and  will  readily  admit  a  iiog's  bristle.  In  the 
other  sort,  these  protuberances  are  placed  about  the  middle  of  the  flat  of  the 
worm,  towards  the  upper  part  of  the  joint.  At  present  I  shall  chiefly  insist 
upon  the  former  sort,  which  has  occurred  most  commonly  to  me,  and  a  short 
black  line  here,  placed  transverse  to  t!ie  body,  I  thmk  was  the  first  that  gave 
me  notice  of  them ;  though  siuee  in  others  I  ha\e  not  so  ronstnnt'v  seen  it 
but  only  a  protuberant  onlice  about  iUc  middle  of  the  e dge^  of  the  joints. 
That  they  are  sa many  mouths,  I  shall  argue,  first,  from  the  great  quantity  of 
chyle  they  are  often  turgid  with.  Secondly,  from  the  great  appetite,  but  more 
often  thirst,  but  almost  always  that  emaciation  which  they  occasion.  Thirdly, 
that  there  is  no  other  mouth  besides  observed.  Fourthly,  that  no  uses  can  so 
fitly  be  assigned  to  these  orifices  as  their  bein^  mouths. 

As  to  the  first,  all  that  have  observed  them,  cannot  but  confess  that  they  are 
eften  very  turgid;  as  that  I  have  by  me  8  yards  long,  at  first  did  very  plainly 
appear;  and  having  put  it  into  spirit  of  wine,  I  found  after  a  httle  winle  it  had 

muddied  it,  by  spewing  out  a  large  quantity  of  a  chylous  juices  wliich  maik  a 

A. 
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deep  sediment  at  tho  boUom,  as  likewise  it  did  a  second  time,  li.ivino:  changed 
the  old  and  put  it  in  hcbli  spirits.  Whence  all  this  should  issue  I  cannui  see, 
but  by  these  orifices  at  tlie  sides,  which  first  I  supposed  had  received  and  IkkeA 
it  in.  And  being  in  so  large  a  quantity,  how  otherwise  could  it  be  well  received 
into  the  bod}',  but  by  these  many  mouths?  which  being  always  open,  and  lying 
of  nil  :?ides  too,  do  grecdilv  exhrtust  and  devour  thr  best  ymrt  of  the  chv'e,  and 
nutritious  aliment.  That  heni  e  nuiy  lie  well  accounted  for,  that  appetitus  ca- 
ninns,  that  great  tliirst,  tljat  atropliy,  tliat  are  often  observed  in  tho^e  that  are 
afflicted  witli  this  worm.  Indeed  Spigelius  thinks  this  bulimy  and  atroplt^  are 
occasioned  not  so  much  by  the  worms  devouring  the  chyle,  as  1 .  Corrupting  it. 
2.  Hindering  its  distributiot^  by  occluding  the  meseraidc  veins.  S.  By  its  creat> 
ing  a  false  sense  by  the  motioii  in  the  guis.  All  which  reasons  do  nothing  move 
me.  And  Galen  is  express  that  it  is  by  devouring:  the  nourishment,  and  so  is 
Aetus,  and  0,0  more  that  I  could  uaine.  But  had  they  but  one  mouth,  how 
could  they  do  this?  But  having  as  many,  it  may  be  as  the  lacteals  themselves, 
it  is  no  wonder  that  they  rob  them,  and  by  their  speedy  drawing  it  up,  prevent 
its  passing  into  them.  That  thence  we  must  necessarily  expect  an  extenuation 
of  our  own  bodies,  in  proportion  to  the  increase  of  thdra,  since  the  nourish- 
ment we  receive  Is  but  what  they  leave  us,  and  that  too  none  of  the  best,  and 
corrupted  likewise  with  their  excrements.  3.  I  argue  that  these  orifices  are  so 
many  mouths;  for  if  we  do  not  admit  them  to  be  such,  I  know  not  where  ia 
the  whole  body  to  find  them  besides.  For  in  that  part  we  call  the  head,  even 
our  microscopes  cannot  discover  any;  and  those  too,  who  guessed  it  to  be  there 
all  aduiowledged  it  to  be  very  small ;  and  it  being  so,  and  but  single  too,  I  can- 
not see  how  it  can  take  in  so  great  a  quantity  of  chyle,  which  would  be  neces- 
sary for  maintaining  so  great  a  body  of  so  vast  a  length;  for  as  it  can  only  lick 
up  what  just  coroes  in  its  \va\ ,  the  open  mouths  of  the  numerous  lacteals, 
would  be  too  hard  for  it,  and  quickly  starve  it.  Besides,  since  it  nousels  its  iieud 
so  deep  in  the  coats  of  the  intestines,  at  that  time  at  least  it  may  be  thought  in- 
capable  of  getting  scarcely  any  thing  at  all.  Therefore  4.  why  I  tliink  those 
orifices  mouth?  is,  because  I  cannot  think  what  they  are  besides.  For  to  take 
them  for  so  tiiatiy  vents  uf  their  excrement,  would  be  more  unreasonable,  since 
it  is  pure  chyle  which  they  receive,  which  \v\]]  not  afford  much,  at  least  so  gross 
an  excrement  as  to  need  so  many  and  large  orifices  for  the  voiding  it.  And  why 
60  many  anuses  when  but  one  mouth?  it  is  easier  to  imagine  them  bronchia  or 
lungs,  which  in  hisects  are  observed  in  all  the  annuli,  or  joints  of  the  body; 
but  with  very  great  difference  from  our  subject.  For  in  them  you  shall  con- 
stantly see  these  orifices  of  both  sides  in  each  annulus;  but  in  our  worm  nevcr 
but  on  one  ^ide;  in  those  they  are  not  near  so  open  and  lai^  as  in  this  worm. 


TOL.  Xnt.]  BHXLOflOFRICAI.  TSARSACTIOVfl.  601 

even  so  much  that  I  cannot  see  how  it  can  be  avoided,  but  that  the  chyle  must 
aUp  into  them,  and  so  spoil  them  for  being  lungs. 

Upon  the  whole,  what  I  have  here  ofFered  I  think  is  sufficient  to  render  my 
conjecture  probable.  Aivl  yet  I  have  more  reason  to  add  why  these  orifices' 
should  be  mouths,  because  the  joints  when  broken  oft^yet  still  do  live,  and  that 
too  as  may  be  thouglit  for  some  considerable  tiuie,  which  they  could  not  unless 
they  had  moiiLlis  in  each, .  which  might  receive  the  aliment  for  the  support  of 
it.  Wliich  brings  me  to  the  last  particular  I  proposed  for  discriminating  this 
worm  from  all  others  out  of  the  body.  But  since  it  has  been  so  stiffly  main> 
tained  by  authors  of  great  note,  both  modem  as  well  as  ancient,  that  the  worm 
itself  scarcely  lives,  but  is  only  a  spolium  of  the  intestine,  or  at  least  that  it  is 
not  one  but  n^any  worms  included  in  that  membrane  ;  I  shall  consider  how  un- 
likely ail  sucli  opinions  are,  and  wide  of  the  truth,  and  then  deliver  my  own  ob- 
servations conct ruing  it. 

Hippocrates,  or  whoever  was  the  author  of  that  book,  amongst  his  works, 
tells  us  that  this  worm  is  moiw  vc^imps  iCtf/m  Xivkov,  quasi  album  ramentum  in- 
testinorum.  And  Aetius,  and  Paulus  .^ineta  are  express  that  it  is  only  the 
inward  coat  of  the  intestine  turned,  and  changed  into  the  figure  of  an  animal, 
and  many  more  are  of  the  fame  opinion  not  worth  mentioning,  it  seeming  so 
absurd,  as  Mercurialis  observes.  He  rather  thinks  it  to  be  the  mucus,  which 
lines  the  inside  of  the  intestines,  and  defends  them  fiom  any  asperities  of  the 
faeces.  And  abundance  there  are  of  this  opinion.  But  Frandscus  Vallcriola 
seems  the  roost  of  any  to  play  the  philosopher,  and  labours  to  show  how  this 
()ituita  of  the  gats  may  be  formed  into  a  membrane,  and  then  endeavours  to 
explain  how  these  incisures  or  jointings  of  the  body  might  liappen  likewise. 
Felix  Platerus  is  very  positive  that  they  are  no  animals  at  all.  But  tho<?e  many 
physicians  wlio  have  observed  them  to  move,  and  the-reforc  to  be  aninr.-'i-^  -nid 
alive  eaaily  confute  him;  and  Gabuciuus  mentions  one  voided  by  a  ctnid  2 
years  and  4  months  old ;  that  being  put  into  water  lived  almost  a  day.  And  a 
remarkable  instance  I  had  which  I  met  with  on  the  dissection  of  a  dog  in  tho 
theatre  of  our  college,  where  several  of  the  members  were  present.  I  shall 
therefi>ra  mention  what  I  particularly  observed  of  it,  and  how  it  moved  itself, 
which  was  very  pleasing,  and  in  different  forme.  For  though  all  was  per- 
formed by  contracting  and  shortenint;  the  joints,  yr-l  sometimes  it  n.ntiered  the 
bodv  that  was  fiat  round,  and  a  cylmder  ;  other  limes  it  made  a  deep  hollow 
or  concave  on  one  sule,  and  a  convex  on  the  other :  but  most  times  there  was 
a  bellying  out  at  the  edges,  about  the  middle  of  the  joints  j  and  though  that 
part  towards  the  head  was  very  slender,  yet  upon  contraction  it  would  become  as 
broad  as  the  last  joints.  This  contraction  of  the  joints  I  sometimes  observed 
at  several  places  at  the  same  time,  at  some  distance  from  each  other,  which 
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must  ne^s  greatly  promote  its  prog^ssive  motion,  wace,  being  of  so  groat  a 
lengtli,  it  could  make  but  small  advance,  which  is  perhaps  requisite,  that  it  raif^t 
recover  itself,  when  the  descent  of  the  fseces  drive  it  downwards.   And  for  the 

advancing  too  of  its  motion,  at  every  joint  there  is  a  prominence  of  the  former 
over  the  T  tttei ,  which  like  so  many  scales  on  the  belly  of  othei'  repUlc&do  peiionn 
tlie  use  of  (Vet. 

But  I  imd  that  those  who  admit  this  worm  to  be  alive,  have  several  of  them 
very  different  thoughts  of  it ;  and  many  assert  that  it  is  not  one,  but  mauy 
worms  linked  together,  Gabucinus  denies  the  lumbricus  latus,  i.  e.  that  spolium 
of  the  intestines,  as  he  calls  it,  to  be  an  animal ;  but  that  it  receives  all  its  sense- 
ami  motion,  from  those  cucurbitlni  incUidcd  in  it.  Thi?  he  very  plainly,  as 
lie  tells  us,  discovered  in  a  part  of  this  worm,  sliowed  him  hy  a  person  th;>t 
voiiled  it.  Ill  that  I  nict  witli  in  a  dog  in  the  coilegc  ihealie,  wiiilst  ahve,  and 
in  my  hand,  a  joint  or  two  fell  olY,  but  I  could  no  ways  observe  any  membrane 
hanging  to  the  foregoing  joint,  out  of  which  it  might  blip,  but  it  broke  off' 
entire.  And  although  there  were  3  single  joints,  which  I  found  in  the  intes- 
tine, on  the  first  opening  it,  yet  there  was  nothing  I  could  see  affixed  to  the- 
Jast,  which  might  include  tliem.  And  indeed  the  setting  on  of  the  joints  bere- 
ts such,  that  seems  to  me  snfficiently  to  show,  that  this  worm  cannot  be  a  con*- 
tinued  membrane,  articulated  only  by  the  several  eucurbitini  included  in  it,, 
since  there  is  so<  large  a  protuberance  of  the  lower  CKtremity  of  the  ibregoing 
joint,  over  the  upper  part  of  the  following,  which  I  plainly  percdved  in  this* 
worm.  If  only  a  membrane,  why  constantly  and  thus  regularly  a  difference  of 
both  extremes,  as  to  their  length  and  breadth  ?  How  happen  the  hooks  at  the 
head  >  How  are  those  orifices  formed  at  the  edges»  or  on  the  flat  of  the 
worm?  Ant!  if  it  was  so,  as  Gabucinus  imagined,  I  cannot  think  but  I  must 
have  jicrccived  something  of  it  in  those  stveral  pieces  of  this  worm,  which  T 
have  observed,  and  especially  in  that  8  yards  long,  where  I  opened  several 
joints,  and  coukl  find  no  such  thing.  That  mucous  matter  therefore,  which  is 
observed  to  be  voided  by  those  troubled  with  them,  which  he  tells  us  thb  women 
there  take  for  the  beds  of  this  worm,  may  be  better  accounted  for ;  it  being 
likely  in  a  great  measure  tabe  but  the  mucus  of  the  intestines  themselves,  or  » 
slimy  spolium  cast  off  from  these  worms.  Thus  leeches  I  have  observed  being 
put  mto  water  cast  out  a  slime,  whicli  covers  their  budics,  wliicli  afterwards 
they  slip  off  and  it>  found  m  the  botiiuu  o(  the  glass  in  the  form  of  a  mucous 
eoat.  So  eavth-worros  void  a  large  quantity  of  a  mucous  ||(]uor  at  several 
parts  of  their  body ;  so  snails,  &c.  of  which  more  in  my  anatomy  of  those  ani- 
mals. Upon  the  whole,  I  see  no  reason  why  we  may  not  justly  ascribe  that  life- 
we  find  here  to  the  lumbricus  latus  itself,  and  not  to  any  animals  we  may  fancy 
it  pregnant  with.  And  what  1  give  to  t!ie  v.iiole,  I  must  attribute  likewise 
to  the  several  parts  of  it,  cncu  when  separated  iroin  liie  rest  of  the  body  ^  and. 


VOL.  XIII.]  rmtOSOraiCAL  TftAlrSjLCTIOKfk  603 

cannot  bat  think  that  they  live  also.  But  they  are  only  the  joints  or  pieces 
broken  off  from  the  latus,  and  when  they  are  voided  in  the  stools,  are  a  sure 
Bign  of  a  jointed  worm  .   And  the  cure  must  aocordtngly  be  adapted.    But  that 

all  these  single  joints  whilst  in  the  body  do  live,  bfsir^es  those  considerations  I 
have  already  delivered  to  prove  that  in  every  joint  there  is  a  ino-ith  for  receiv- 
ing the  food,  (and  no  doubt  answerable  organs  for  the  digestion  and  distribu- 
tion of  il)  1  atn  the  farther  induced  to  believe,  because  it  has  been  oiicn  ob- 
served by  myself  and  others,  that  both  single  joints  and  oAener  larger  pieces 
have  been  voided  alive,  and  where  vast  quantities  of  this  worm  too  have  been 
voided  at  the  same  time ;  in  abundance  of  pieces,  I  have  observed  them  almost 
equally  turgid,  and  alike  filled  with  chyle,  in  proportion  to  the  magnitude  of 
the  parts.  Now  I  cannot  think  that  m  voiding,  it  can  aiu  nys  be  broken  into  so 
many  pieces ;  and  d  it  be  doae  soroetime  before,  and  they  lie  dead  in  the  body, 
they  must  be  macerated,  and  difierent  from  what  they  appear.  But  that  ob- 
servation, I  have  already  often  mentioned  of  that  worm  I  met  with  in  the  dog 
I  dissected  in  the  college  theatre,  furnishes  me  with  something  apposite  to  our 
purpose.  For  here  about  the  middle  of  the  worm,  as  it  lay  in  the  intestine, 
about  a  foot  and  a  half  from  the  tail,  or  lower  extremity,  I  observed  two  single 
joints,  about  -|  of  an  inch  long,  that  were  alive,  and  which  continued  tlieir  mo- 
tion briskly  for  ~  of  an  liour,  or  more  in  warra  water.  That  these  were  broken 
off  from  the  tail,  I  have  no  doubt,  being  in  all  respects  so  like  them.  And 
that  it  must  be  done  sometime  before,  I  am  apt  to  think,  because  they  were 
80  remote  from  it;  for  they  could  not  otherwise  easily,  being  but  single  jmnts, 
make  so  great  an  advance,  being  on  all  occasions  liable  rather  to  be  driven  down, 
not  being  able,  as  T  could  observe,  any  Ways  to  fasten  themselvc?,  and  so  resist 
ti^e  force  of  the  descending  feces.  Which  is  the  reason  when  broken  ott^  thai 
they  are  so  frequently  voided. 

Upon  the  whole,  I  liave  been  sometimes  apt  to  think  what  analogy  there  may 
be  between  this  jointed  worm  and  knotted  plants,  of  which  each  joint  can  so 
easily  propagate  itself.  And  whether  it  may  not  be  thought  a  plant-animal,  or 
zoophytoT),  bred  in  animal  bodies,  since  so  large  and  frequent  detruncations  of 
the  body  do  not  destroy  the  life  of  the  whole.  Which  1  think  can  scarcely  be 
instanced  in  any  animal  besides.* 

T/w  Ezplanalion  of  the  Figures, 

Fl.  ig,  %.  1,  represents  that  worm,  or  rather  part  of  a  worm,  voided  by 
a  young  man  in  London,  8  yards  long,  which  I  still  keep  by  me.  The  less 
extreme  is  that  part  towards  the  head,  the  broader,  the  tail.  The  protuberances 
about  the  middle  of  the  edges  of  the  joints,  arc  the  orifices  I  take  for  mouths. 


*  The  bydra  and  other  of  (he  polyput-tribe  wtre  at  thii  time  onkoown. 
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Fig.  2,  rep  •t'?enls  the  worm  I  took  out  of  a  dog  on  disflecting  it  in  the  col* 

Icire  theatre,  which  was  about  5  feet  long,  and  was  alive.  The  small  end  shows 
tlic  lit>;ti],  as  it  appeared  then  to  ttic  linked  eye,  nnri  is  represented  maguiucti  by 
tl>e  microscope  in  the  8tb  and  ^tli  ligiucsi.  The  protuberances  at  the  sides  are 
tbe  mouths.   The  broad  end  the  tail,  as  in  the  first  figure. 

Fig.  3,  4,  5,  represent  the  figure  of  the  head  of  this  worm,  which  are  given 
us  by  Nidi.  TtjJpius  and  Jo.  Micli.  Fehr. 

Fig.  3,  represents  tlie  2  li  :  It,  whi.  h  Tulplus  in  the  former  edition  of  his 
Observations  gave  to  this  worm,  wlicre  lie  make"  it  ;i  biceps. 

Fig.  'i,  is  tlie  picture  of  the  tiead  ot  tins  wurni^  wincli  Tulpius  gives  iu  tlie 
latter  edition  of  his  book  of  Observations. 

Fig.  5y  shows  the  head  of  this  worm*  as  it  is  delineated  hy  Jo.  Mich.  Fehr^,, 
^hich  appears  like  a  tricoccos. 

Fig.  6,  is  the  figure  of  this  worm  in  Cornel.  Gemma. 

The  followhig  figures  represent  parts  of  this  worm,  a«;  viewed  by  the  microscope. 

Fig.  7f  represents  the  protuberance  or  papilia  about  the  middle  of  tlie  edges,, 
and  in  it  the  orifice,  which  I  take  for  the  mouth  of  this  wonn. 

Fig.  8)  is  the  head  of  this  worm  as-  it  appeared  in  the  microscope,  in  3  se- 
veral ones  I  took  out  of  the  body  on  dissection,  wherein  is  observable  a-  doable 
order  of  spikes  or  hooks ;  the  longer  arising  from  the  centre,  the  other  more 
towards  the  edges,  which  at  pleasure  it  can  draw  in  or  protrude,  and  with  them 
part  of  the  neck  also,  as  appears  hy  the  swell int;  out  a  little  below,  ;is.  it  is  very 
curiously  delineated,  as  well  as  the  oilier  figures,  by  my  most  ingenious  triendi 
and  accomplished  gentleman.  Rich.  Waller,  Esq. 

Fig.  9,  is  a  side  view  of  the  bead  and  the  hooks  in.  it,  of  the  same  worm. 

Tolai  Eclipse  oj  the  Moon,  Feb,  44,  1 682,  observed  at  Fans  and  at  Copejihagen^ 

N*  140,  p.  145. 

At  Paris.  Copenluigen. 
HiePhaiet  bj  Qisnni.  PicardfrDeUHifA.  FaideFontene/.  Roemer. 

h    m.   %.      h.   m.    $.      h.   to.    s.      b.    m.  s. 

The  beginning.                     ^  20  hi  21  S8  9  21  25     8  40  10 

The  centre  immersed. ......  9  51  lt>  9-  8  40 

The  same  by  comparing  the 

beginning  and  end                 9  50  24  9  50  44  9  50  10     9    8  50 

Moon  entirely  immersed ... .  to    0    3  lo  it)  30  10  » 8  55     Q  .38  10 

Boginninj:  of  emersion             il  5?  51  1 1  5d    O  11  56    O    11  13  40 

Centre  emerges  ♦  12  25  50-  11  44  40 

The  same  by  comparing  the 

emersion  of  the  two  limbs. .  12  26   9  12  25  15  12  26   8    11  43  10 

End  of  the  eclipse.                12  54  27  12  54  30  12  54  17    12  12  40 
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Tke  same  eclipse  observed  at  Dantzie  hy  M.  Hevelhu.  N**  146,  p.  149. 

Pttne*.  Corrected  ume. 

Begmninj];  of  f^Hjnumbra,  very  faint  8*^  40'''  46* 

Beginuiiior  of  ihe  eclipse   10    23  5 

Total  eiiierbion  of  tiie  moon   ]  1    27  30 

Beginning  of  the  emersion   13     O  8 

The  central  emersion   13    28  40' 

£nd  of  the  eclipse   13    5Q  17 

End  of  the  penumbra. »  1   14    15  O 


Lumbricus  Teres,*  or  some  Anatomical  Observalicns  on  the  Round  Worm  bred  in 
human  Bodies.  Bjj  Edward  Tyson,  M.  D,  &c.       147,  p.  154. 

I  shall  here  gire  the  anatomy  of  the  lumbricus  teres^  that  common  round 
worm  which  children  usually  are  troubled  with:  and  tn  this  more  particularly 

make  my  remarks  on  ihe  organs  of  generation  In  both  sexes ;  and  herein  show 
how  vastly  different  they  are  from  those  parts  In  the  common  earth  worms,  and 
perhaps  most  others.  1  had  designed  to  have  given  also  the  anatomy  of  tiie 
earth  worm  ;  but  have  since  alter^  my  intentions :  and  at  present  shall  refer  to 
the  account  ^ven  of  it  by  the  famous  Dr.  Willis,  reserving  my  farther  obser- 
vations of  it  to  another  opportunity.  This  sort  of  worm  by  Hippocrates  is  named 
itr^tyyixctt  ;  by  Celsus,  teretes ;  and  is  usually  about  a  foot  long,  more  or  less;  but 
I  have  hitherto  observed  th;U  the  male  is  creiiernlly  less  than  the  female:  so  that 
by  their  magnitude  in  the  same  body  I  have  before  dissection  been  able  to  dis- 
tinguish the  sex.  They  are  about  the  size  of  a  wheat  straw,  or  a  goose  cjuiU ; 
their  colour  white;  but  being  subjects  so  generally  known  toaU>  I  shall  forbear 
a  further  description  of  their  outward  parts ;  only  as  I  remember  I  did  not  ob- 
serve those  feet,  or  asperities  on  the  annuli,.  as  in  the  earth  worm.  At  both 
extremes  they  grow  narrow.  Their  mouth  is  composed  of  three  lips  as  in  the 
figure.  So  the  leecii  lias  lliree  cartilaginous  teetii  stl  ui  a  triaii^^le,  by  which 
they  make  the  wound  in  the  skin  in  suction.  The  anus  is  a  Uansverao  slit  a 
little  before  the  extreme  point  of  the  tail. 
In  opening  the  body  I  found  I  cut  through  a  large  muscle  under  the  skin : 
«  which  muscle  in  earth  worms  I  find  is  spiral  *,  as  in  a  good  measure  is  their  mo- 
tion likewise :  so  that  by  this  means,  like  the  worm  of  an  auger,  they  can  the 
better  bore  their  passage  into  the  enrth.  Their  reptile  motion  also  may  be  ex- 
^jlained  by  a  wire  wound  on  a  cylinder ;  which  when  slipped  oti,  and  one  eini 
extended  and  held  fast,  will  bring  the  other  nearer  it.   So  tlie  earth-worm^. 


*  Ascarb  himbricotdei,  Luin* 
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having  shot  out,  or  extended  its  body,  which  is  with  a  wreathing,  it  takes  hold 
by  its  smalt  ieet,  and  so  contracts  the  hinder  part  of  its  body. 

I  observed  also  that  dividing  this  part,  there  issued  out  a  copious  ichor  {  which 
is  naturally  discharged  by  some  pores  or  small  vents  in  the  skin ;  whidi  in  the 
eartli-worm  5s  of  g^reat  use,  by  rendering;  the  surface  of  the  body  slippery,  thnt 
60  it  m:ght  the  easier  glide  into  the  <^arth.  And  in  these'  other  worms  of  the 
intestines  this  humor,  as  in  leeches,  makes  a  covering  to  the  body,  which  is  often 
cast  off,  and  observed  as  a  mucus,  in  the  stools  of  those  troubled  with  them. 

In  these  teretes  of  animal  bodies  I  never  observed  those  transverse  diaphragms 
which  are  so  numerous  in  earth-worms,  and  do  intei^ct  or  rather  so  deeply  de> 
press  the  intestine.  But  the  cavity  chiefly  seems  to  be  filled  with  the  genital 
|>nrts,  which  I '^hall  nou'  dcscrilje  :  only  first  remark!n<):,  that  the  ptr'sage  from 
the  iTiruitli  was  somewhat  straiglUencd  tor  a  sb.ort  spnce,  and  was  (ii^linguished 
as  ill  llie  figure,  from  the  foliowmg  ductus  ;  whrch  was  a  straight  intestine,  con- 
tinued to  the  end  of  the  body,  without  any  winding  or  other  distinction  of  a 
stomach  that  I  could  observe. 

As  to  the  genital  parts  of  the  male,  I  could  liere  observe  a  penis,  a  vesicula 
seminalis,  and  a  testis :  in  the  female  a  pudendum,  vagina  uteri,  comua  uteri, 
and  spermatic  vessels.  The  penis  in  the  ma!e  was  placed  at  the  tail,  or  opposite 
extreme  to  the  head  ;  and  scctrcd  to  be  a)jle  to  exert  itself  almost  the  lengtli  of 
a  barley  corn,  or  proportionably  to  the  length  of  the  vagina  in  the  female.  At 
the  root  of  the  penis  was  inserted  the  neck  of  the  vesicula  aeminalis,  which 
gradually  grew  larger  as  it  ascended  in  the  body,  and  usually  readied  almost 
halfway.  It  was  filled  and  turgid  with  a  milky  juice;  which  it  reodved  from 
a  slender  vessel  of  the  same  colour  inserted  into  it.  Which  after  one  turning, 
was  afterwards  very  much  convoUited  ;  and  so  forms  that  body  I  cai!  the  testis. 
Although  this  part  be  so  iuosely  contexed,  as  even  to  tije  naked  eye  it  appears 
but  as  a  continued  vessel,  and  may  easily  be  utxraveiled  its  whole  length,  which 
I  measured  above  a  yard :  yet  I  make  no  difficulty  of  giving  it  the  name  of  a 
testis;  since  it  is  now  sufficiently  known,  that  the  testes  hi  more  compleat 
animals  are  only  a  congeries  of  vessels.  And  a  rat,  besides  this  worm,  is  not 
the  only  subject  wherein  I  have  found  them  thus  loose  and  easily  separable* 

In  the  female  worm,  almost  about  the  middle  of  the  body,  hut  more  towards 
the  head,  I  oliserved  an  oritlce  or  pudendum,  whkdi  led  into  the  vagina  uteri  ; 
which  soon  divided  into  the  two  cornua  which  were  large,  and  remarkable. 
For  descsending  something  winding  towards  the  tail,  they  were  then  reflected 
Again,  and  did  each  of  them  terminate  in  slender  vessels,  white,  as  they  were, 
hut  much  smaller ;  and  lay  in  several  convolutions  and  windings  among  them* 
These  I  take  for  spennalic  vessels.   Having  taken  those  vessels,  with  the  cornuA 
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wteri  and  vagina,  owt  of  the  body,  and  laid  them  on  a  paper  to  dry ;  I  found 
fvom  each  oomu,  to  the  end  of  the  spermatic  vessels  which  I  Jiad  preserved, 
that  they  m^sured  about  four  feet.    I  opened  the  cornua  uteri,  and  found  them 

turgid  with  a  milky  juice  ;  hnving  placed  a  liltle  of  it  on  a  small  microscope,  I 
plainly  perceived  jt  was  nothing  else  but  an  infinite  number  of  sn?a?I  eg^s  ; 
though,  to  the  naked  eye,  it  appeared  only  as  a  fluid  body.  These  eggs  wlien 
fresh,  appeared,  as  is  represented  in  fig.  13,  pL  j  g,  covered  with  abundance  of 
smalt  asperities ;  but  as  they  grew  dry  their  surface  appeared  smooth.  By  com- 
paring that  smalt  quantity  I  did  observe,  in  which  I  could  distinguish  so  many 
*SS^t  witih  the  whole  substance  contained  in  both  the  cornua,  i  guess  there 
must  be  more  than  1000  eggs  in  each  female  worm. 

Hovv  kir  diiiicrcnl  tJiis  worm  is  from  common  earth-worms  as  fo  these  parts^ 
1  need  only  to  reier  to  Dr.  Willis's  figures  and  account  of  it,  to  show.  And  I 
am  yet  to  learn  what  worm  out  of  the  body  has  these  organs  thus  formed* 
When  once  there,  the  case  is  plain  how  they  propagate  themselves.  And  Men- 
jotius,  and  alt  before  him,  that  were  of  that  opinion,  are  mistaken,  who  say  that 
these  worms  do  not  generate ;  nor  have  any  distinction  of  sexes.  Hippocrates- 
is  express,  cU  ii.iv  crcoyyvx^xi  TixTssn.-  And  I  think  nothing  can  be  plainer  than 
this  distinction  of  sexes  in  tliem. 

But  I  find  on  the  other  hand,  there  are  many  who  do  not  only  allow  them  to 
generate,  but  make  them  viviparous  loo.  Tiius  P.  Boretlus  tells  us,  Vermem 
erassum  ab  hominis  corpore  educturo,  fortccjue  pedtbus  exenteratum,  non  sine 
admiratione  vidi  vermicalis  innomeris  refertum  esse.  So  Amatus  Irusitanus  tells 
much  such  a  story;  that  a  girl  voiding  a  lar^e  worm,  and  the  father  treading 
on  it,  ex  eo  alii  prodierunt  vermes^  And  Felix  Platerus  gives  an  observation 
©f  a  boy  that  was  hydropical,  and  voided  al!  his  excrement?  ujnvards ;  who  dying 
in  the  hospital,  and  they  observing;  a  motion  and  palpitation  in  his  bcltv,  were 
atraid  to  bury  him  till  they  had  sent  for  the  doctor.  He  opening  him  found 
the  intestines  in  some  places  swelled  as  lai^  as  his  thigh ;  in  others  so  con- 
voluted, intorted,  and  twisted,  that  hindered  any  passage  downwards,  either  of 
excrements  or  wind ;  Sed  et  vermrbus  vivis  quamplurimis  repleta  erant,  qui  rursum 
aliis  minoribus  referii.  You  may  see  art  instance  likewise  de  vermibus  foetis  in. 
Salmuth  Cent.  3.  Ohs.  24,  But  Dominicus  Panarolusis  very  express  ;  and  tells 
us,  he  observed  it  tlu.s  in  two  several  persons;  In  uLroqne  expulsi  fuerunt 
vermes  colore  cameo,  lougiUidine  circa  sexdecim  digitos,  quj  prsegnantes 
erant,  et  ligno  coltisi  cum  fuissent,  apparuenuit  vermes  parvi,  subtiles,  albi^ 
longitudine  sex  digitorum,  prope  innumeri,  qui  tanquam  serpentes  parvi  move* 
baatur.  But  whatever  is  related  of  this  nature,  I  cannot  but  think  it  is  a  mis^ 
t«ke;.  and  that  they  were  imposed  on  by  the  genital  parts  of  this  worm^.  wbioht 
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not  warily  examinedi  might  easily  make  them  think  tb^  are  so  many  small 
worms*  For  they  are  not  viviparous  but  oviparous,  as  I  have  shown ;  and  their 
cont^ing  so  vast  a  number  of  eggs  in  die  cornua  uteri,  as  I  have  expressed, 
suflicientty  accounts  for  that  prodigious  quantity^  that  are  sometimes  observed 

to  be  bred  in  animal  bodies. 

Panaroius  tells  us,  he  once  saw  the  stomach  and  guts  »tutfcd  witli  them  so 
that  they  ascended  up  to  the  throat.  Baricellus,  by  tlie  use  of  crude  mercury, 
brought  away  from  a  patient  above  a  hundred.  Jo.  Jadoc.  Weckerus  did 
the  Like,  with  the  use  of  tansy  seed  and  syrup  of  violets.  Gabucinus  saw  voided 
by  stool  177*  Benivenius  saw  voided  by  a  child  7  years  old  .1<52  worms.  And 
Jacob  Ho!lenn<i,  out  of  Musa,  gives  «s  a  history  of  a  man  of  81  year?  old,  who 
voided  above  500.  And  Fetrus  Pauius  Pereda  saw  a  nobleman's  olliid  iu  a  fcw 
dii)'5  void  almost  a  thousand,  and  she  voided  40  in  4  hours  time. 

Those  animals  are  usually  the  most  multiparous,  whose  young  are  the  most 
exposed  to  danger ;  and  were  it  not  that  the  greatest  part  of  the  litter  of  this 
worm  is  usually  carried  forth  by  the  fseces,  it  could  not  be  avoided  but  we 
should  be  devoured  by  an  enemy  we  breed  in  our  own  bowels.  That  caution 
therefore  of  Henr.  ah  Heers  I  think  is  necessary  ;  to  avoid  the  giving  the  powder 
ot  the^,e  worms  tor  cxpr-Hing  others  ;  since  we  cannot  be  secure,  but  that  at  the 
same  time  we  may  sow  liie  seed  lor  propagating  more. 

Explanation  of  the  Figures* 

Plate  19,  fig.  10,  repnesents  the  male  worm  opened.  Where,  a  shows  the 
three  lips  of  the  worm;  b  the  cesophagus,  or  gullet;  ccc  the  large  intestine; 
d  the  penis;  ee  the  vesicula  seminalis ;  f  the  testis. 

Ffg.  1 1 ,  represents  the  female  worm  opened.  Where,  a  shows  the  mouth ; 
b  the  guilet ;  ccc  the  intestine,  or  gut;  dddd  the  vagina  uteri ;  e  the  two 
cornua  uteri ;  i  f  f  the  spermatic  vessels  ;  g  theaous. 

Fig.  12,  represents  the  genital  parts  of  the  female  explicated.  Where,  a 
shows  the  pudendum  or  foramen,  as  it  appears  on  the  outside  of  the  skin ;  b  the 
vagina  uteri  s  cc  the  two  cornua  uteri ;  d  d  the  spei'matic  vessels. 

Fig.  )3,  represents  the  eggs  of  this  worm,  as  they  appeared  when  viewed  by 
the  microscope. 

^  remarkable  Rehuon  of  a  Man  bitten  by  a  mad  Dog,  ond  dying  of  the  Hydro^ 
phobia,  hi  a  Letter  from  Martin  Lister,  Esq.  dated  York,  March  a6,  1683. 
N"  147,  p.  . 

James  Gorton,  a  very  strong  and  well  made  young  man,  was  bit  by  a  mad 
dog  in  the  right  hand.  The  wound  healed  of  itself,  and  the  thing  was  ibr- 
gotten  even  by  himself  and  his  wife.  AAer  about  five  or  six  weeks  be  com- 
plained  of  pain  all  over  his  bones,  but  especially  in  his  back  and  round  about  his 
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Stomach ;  and  he  looked  verj'  pale,  hollow  eyed^  &c.  TUe  third  da)  after  this 
complaint,  (Sunday,  March  11,  l6S2,)  be  Called  for  burnt  brandy,  drank  it, 
and  went  to  bed,  but  vomited  it  up.  After  this  he  had  a  restless  night,  and  in 
the  morning  found  himself  very  ill,  with  a  strong  rising  in  his  stomach ;  and 
thoLigli  110  thirst,  yet  an  inability  to  drink,  and  even  to  swallow  his  spittle, 
which  was  death  to  hitn  as  he  oftPn  safd.  D!as(»rdiutn  and  a  bottle  of  cordial 
water  was  brougiU  to  him ;  he  took  the  former,  but  was  not  able  to  drin':  one 
spoonful  of  the  cordial.  About  l  o'clock  that  day,  (Monday  )  i  first  saw  him ; 
his  pulse  was  very  slow,  and  sometimes  unequal ;  his  flesh  cold,  his  tongue  not 
dry,  but  flexible  and  moist,  a  little  white.  As  he  complained  greatly  of  sick- 
ness about  his  stomach,  I  o^red  him  of  the  cordial,  but  he  started,  and  trembled 
at  the  approach  of  it.  A  tumbler  of  water  was  brought,  which  I  gave  him  to 
drink  ;  but  he  vehemently  started  at  it,  and  his  stomach  snelled  and  rose,  after 
a  strange  manner  ;  and  I  could  then  find  his  [jnlse  very  treniblmc'  and  disturbed. 
I  still  urged  him  to  drink  j  but  as  I  put  it  forwards  to  his  mouth,  he  the  more 
affrighted  drew  back  his  head,  and  sighed,  and  eyed  it  with  a  most  ghastly  look, 
not  without  shrieking  and  noise.  This  happening  on  several  times  repeating,  it 
became  plain  the  disease  was  the  hydrophobia. 

I  forthwith  ordered  a  vein  to  be  opeiied  in  the  arm  which  was  bitten,  caused 
the  wound  to  be  scarified  and  drawn  with  vesicatories,  and  the  same  plaister  to 
be  applied  to  the  neck  and  legs,  and  the  inside  of  the  arms  ;  I  ordered  the  usual 
antidotes  to  be  given  him,  as  of  theriaca,  cims  cancrorum,  ruta,  agaricus,  &cc. 
in  boluses ;  for  he  could  take  solid  things  in  a  spoon,  but  yet  not  without  much 
trembling,  iear,  and  caution,  and  an  earnest  request  that  nobody  would  sud- 
denly  offer  them  to  him,  but  give  them  into  his  hand  gently ;  and  then  he 
would  by  degrees  steal  his  hand  softly  towards  his  mouth,  and  of  a  sudden  chop 
the  spoon  in  and  swallow  what  was  in  it,  like  a  dog.  Of  these  antidotes  in 
bolus  he  took  a  drachm  every  hour,  and  always  in  this  manner,  for  at  least  a 
dozen,  times  taking;  but  when  dnuk  was  offered  him,  he  could  not  see  it 
without  horror,  and  the  same  motions  from  his  stomach.  And  he  affirmed 
that  as  oft  as  he  by  chance  swallowed  any  spittle,  it  went  to  his  heart,  as  if  he 
should  die  that  very  moment.  This  night  passed  wholly  without  any  sleep 
or  rest. 

Tuesday  morning  I  viewed  his  blood,  whicli  was  both  as  io  the  serum  and 
rake  well  eoloured,  and  in  such  proportion  as  i^  usual  in  healtliful  persons,  and 
of  good  consistence.  He  had  now  a  violent  fcvtr  on  him,  and  a  very  quick 
pulse.  Water  was  again  oftered  him,  but  in  vam  ;  he  beggmg  he  might  die 
unmolested,  nothing  being  such  a  terror  to  him  as  the  approach  of  any  drink  ; 
and  that  none  might  come  suddenly  upon  him,  or  offer  him  any  tiling  more' 
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for  all  things  l>iL,lif:e(3  him.  1  then  with  much  difficulty  persuaded  him  to  cast 
hiinseit  across  the  bed  upon  his  belly,  hanging  his  head  over  the  utlier  sidej 
jjersuading  myself  tint  this  posture  might  be  advantageous  to  his  drinking,  since 
that  in  the  erect  posture  of  a  man  he  could  not  so- much  as  eAdure  the  approach 
of  liquor.  In  this  posture  then  of  a  dog,  he  suffered  a  large  bowl  filled  with 
small-beer  to  be  brought  under  his  head,  and  embracing  it  with  mptures  of  joy, 
he  declared  he  wns  infinitely  refreshed  with  the  smell  of  it ;  that  he  now  5aw  it 
with  delit,dit,  nml  assured  us  he  should  hi-  -Mo  soon  to  drink  it  all  otf.  And 
though  he  liad  just  before  thought  hiinseU' dying,  he  now  talked  pleasantly,  and 
said  many  passionate  things  to  his  brother,  wife,  &c.  n'onderfully  extolling  this 
invention,  and  thanking  me  for  it.  He  endeavoured  wiAi  great  earnestness  to 
put  down  his  head  to  it,  but  could  not ;  his  stomach  rose  as  oflen  as  he  opened 
his  lips }  at  length  he  put  out  his  tongue  and  made  towards  it  a?;  though  he 
would  lap ;  but  as  otteu  as  his  tongue  touched  the  sui'lace  ol  the  beer,  he  stnfled 
back  affi  ighted.  And  yet  seemed  pleased  with  the  thoughts  of  dnnkmg ;  and 
would  not  sutler  it  to  be  taken  away  from  untlcr  his  head ;  and  if  it  was  but  a 
little  withdrawn,  he  said  he  followed  it  by  the  smell  with  delight,  snuffing  with 
his  nostrils.  After  a  long  time  trying  in  vain,  he  alleged  that  the  faint  smell  of 
the  small -beer  hindered  him  from  drinking,  and  therefore  desired  a  bowl  of  ale ; 
which  was  brought  him  ;  but  after  mnch  striving-,  and  exerting  his  tongrie  a 
thousand  times,  he  could  not  drink  ot"  it ;  and  lapping  with  great  atti  ig^lus,  as 
oft  as  his  tongue  touched  it  he  started  kack  with  his  head,  bringing  it  down 
again  gently  to  the  bowl  a  hundred  times,  but  all  in  vain.  And  in  this  posture, 
what  upon  his  belly  and  what  upon  his  hands  and  knees,  he  kept  himself  at  least 
an  hour  thus  tantalizing  himself ;  but  still  it  was  not  in  his  power  to  drink.  We 
then  gave  him  a  quill  which  consisted  of  two  or  three  joints,  the  one  end  in  his 
mouth  and  the  other  in  the  liquor;  but  he  could  not  mnnage  it,  nor  suck  any 
more  than  a  dop^.  I  perbiuaJed  him  to  cease  trysng,  and  he  down  ;  which  he 
did  i  and  not  long  alter  my  going  away  he  fell  into  a  convulsion  fit,  bit  and 
snarled,  and  catched  at  every  body,  and  foamed  at  the  mouth.  AAer  this  ifit 
was  over  he  took  an  elleborism  in  a  bolus,  which  was  taken  like  the  rest,  and 
very  willingly  by  him  }  it  wrought  about  3  or  4  times  very  plentifully,  and  he 
declared  himself  wonderfully  at  ease  by  it ;  but  yet  now  and  then  became  con* 
vulsed,  and  then  wa?  alwavs  insensible. 

After  4  hours  T  retnrne:.i  to  hiui  .?gain.  He  was  again  Solicited  to  diink,  and 
he  now  readily  enough  put  himself  into  tiie  forntier  posture,  and  with  as  much 
earnestness  as  ever  used  all  the  little  shifts  to  drink,  while  the  bowl  was  under 
his  head ;  but  all  in  vain.  He  had  a  little  silver  tumbler  filled  with  drink  put 
into  his  hand  j  which  suddenly,  when  lie  had  as  it  were  stolen  it  near  his  month 
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he  would  have  thrown  it  into  his  throat»  as  he  did  the  bolui^s ;  but  it  hit  against 

his  teeth  and  fell  mto  the  bowl.  As  he  never  went  to  stool  or  made  water  all 
this  time,  a  clyster  was  given  him  ;  but  on  partir)g  with  it,  w  hich  he  did  im- 
♦nediateiy  almost  as  soon  as  given,  he  died  convulsed :  but  his  not  making  water, 
is  well  as  a  troublesome  priapism^  which  he  oomplaiqed  of  when  on  his  knees, 
might  proceed  from  the  blistering  plasters^  as  well  as  .from  his  disease. 

The  day  after  his  interment  I  accidentally  met  his  cousin  Mrs.  S.  who  told 
n  e  that  her  daughter  was  in  fear,  for  just  that  very  day  fortnight  before  his 
tlcath  slie  had  been  at  his  house,  and  lie  would  go  home  with  hex  to  her  mo- 
ther's;  that  she  remembered  his  hand  trembled  and  his  body  shook,  that  he 
was  10  a  cold  sweat,  and  in  a  great  disorder,  so  that  she  asked  him  what  he 
ailed ;  he  told  her  that  after  his  work  (for  he  was  an  upholsterer)  it  had  been  of 
late  usual  with  him:  and  what  was  remarkable  the  very  dog  which  bit  him  came  at 
that  time  along  with  him  to  her  mother^s  house ;  and  was  alive  and  well  at  the 
time  of  the  man's  death. 

To  this  we  add,  that  Mr.  WiJcIow,  a  meroer,  affirms,  that  about  the  very 
time  that  Mr.  Gorton  was  thought  to  have  been  bitten  by  Sutton's  dog,  a  black 
dog,  which  he  verily  believes  to  be  the  same,  came  and  bit  a  whelp  of  his  in  his 
shop.  I  he  next  day  the  whelp  ran  mad  up  and  down  the  house,  and  bit  both 
him  and  the  maid ;  him  in  the  hand,  and  the  maid  in  the  leg,  and  died  that 
very  day.  About  a  month  aAer  he  was  bitten  he  Ibund  himself  unwell,  and  was 
troubled  with  a  pain  at  his  heart,  and  had  a  fearfuincss  and  trembling  upon  him, 
and  got  no  rest  for  3  nights,  upon  which  he  had  himself  blooded,  and  found 
himself  better  ;  his  maid  does  not  yet  complain  '  f  sv.y  harm. 

[The  author's  speculations  on  this  case  are  here  omitted,  as  tendiuo;  to  throw 
little  light  on  the  subject.  It  may,  however,  be  proper  to  remark,  that  Dr. 
Lister  believed  the  patient*s  spittle  to  be  infected  with  the  canine  poison  ;  au 
opinion  now  generally  received.  Future  opportunities  will  occur  in  the  course 
of  this  work,  of  ofTering  some  observations  on  the  nature  and  treatment  of  this* 
most  dreadful  of  all  disorders.]  ^ 

^  Continuation  of  a  Dhcoune  on  f  'ision,  with  m  Examinaiion  oj  some  late 
OhJ&Aions  agaiiut  it.  By  ffilliam  Briggs,  M.D»  and  Fellow  oftlie  College  of 
Pkysidam,   N'  147,  p.  171. 

Having-  formerly  given  a  specimen*  of  my  thoughts  on  vision,  I  ha\c  been 
prevailed  with  to  make  this  enlargement  of  the  forementioned  discours.e,  to  the 
iiiller  explaining  my  thoughts,  and  the  cleariug  some  difficulties  which  have 
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been  propounded  against  it.  In  that  small  essay  I  endeavoured  to  show,  1 .  That 
the  fibres  of  the  optic  nerve»  as  rising  from  the  iwu  protuberances  of  the  thalam 
optici,  were  more  concerned  in  vision  then  cither  (he  cornea,  huinoars,  or  re- 
tina; not  only  because  sensation  is  performed  chiefly  in  the  br^in,  and  the  sat 
otiuN-  parts  are  but  the  transennae  to  it ;  but  also  because  in  an  au)iuirus)s,  or 
guttii  sercna,  these  parts  are  free  from  any  indisposition,  the  eye  appearing  as 
naturally  without  any  fault,  though  the  sight  is  then  wholly  lost.  a.  I  show 
there  that  the  supei-ior  fibre  in  each  thakmus  opticus  had  the  greatest  tension, 
and  the  inferior  the  feast;  as  may  appear  from  the  former  arising  from  the  top 
of  the  thalauii  optici  end  having  Ihc  p^reatcst  flexure  thus  ^  and  the  latier 
arising  from  the  lower  part  of  the  afore'^aid  thalami,  and  having  the  least  flexure 
Ihus-w.  3.  It  may  lie  further  noicd,  that  the  intermediate  or  lateral  fibres  in 
the  same  eye,  though  diametrically  opposite  to  each  other,  are  said  to  differ  in 
tension,  by  reason  of  a  more  considerable  flexure  of  the  externa]  than  the  inter-* 
nal.  4. 1  observed  that  the  optic  nerves  arose  separately  from  those  two  moleculas 
of  tlie  bra'n,  and  besides  have  a  peculiar  ndvantao;^  in  risins:  from  those  liillocks 
in  tr/is  manner;  w'liereas  the  other  nervts  arise  from  the  basis  of  the  brain  in  a 
flatter  manner,  and  closer  together,  so  that  the  extreme  difference  ut  liieir  rise 
is  very  remarkable,  and  intended  surely  by  nature  for  some  extraordinary  end. 
5.  In  the  position  of  the  fibres  of  the  optic  nerves,  I  show  that  they  keep  their 
distinct  order,  and  consequently  that  they  are  not  mixed  or  blended  together 
at  the  place  of  their  connection,  as  was  frivolously  supposed  by  authors  before 
to  solve  the  union  of  vision,  fi.  I  observed  that  in  the  iusertiori  oi  tlicse  fibres 
iiito  the  eye,  where  the  medullary  part  of  ibem  forms  the  retina,  they  stiii  kept 
their  distinct  series,  and  that  they  are  much  kept  in,  not  only  by  being  fastened 
or  terminaUng  on  the  processus  ciliares,  but  also  by  little  transverse  fibres> 
which  serve  to  connect  those  that  run  longwise,  and  make  the  whole  coat  apr 
pear  in  a  glass  of  clear  water  hke  lawn  or  tiffany,  as  I  have  shown.  None  that 
I  know  ever  did  it  before  me,  and  those  that  have  mentioned  the  same  experi- 
mRnt  since,  have  mistook  iny  intent  in  it.  For  the  putting  tiie  retina  in  water 
is  not  to  wash  otf  the  mucous  substance,  which  is  its  proper  substance  $  but  to 
expand  the  fibres  by  the  playing  it  up  and  down  in  warm  water,  and  to'magni^ 
the  image  of  it  by  a  double  refraction  of  the  lucid  rays,  which  pass  through  that 
and  the  glass  that  contains  it.  7.  But  next  of  all  I  would  have  it  observed,  that 
whereas  I  say  the  intermediate  fibres  gradually  differ  in  tension  as  they  are  nearer 
or  further  from  the  top  of  the  thahnni  optici,  it  may  be  easily  supposed  that  they 
da  it  by  so  minute  gradations,  that  the  difference  of  those  that  are  higher  to 
the  top  from  the  superior  of  all  is  very  little,  but  from  those  that  are  further 
off  great  eoougln  and  the  difierenoe  of  the  highest  fibres  £rom.  the  lowest, 
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greatest  of  all.   8.  Whereas  I  mentioa  sometimes  the  parallelism  of  the  cor  4 

respoTiflent  fibres,  I  mean  it  not  in  a  strirt  mathematical  sense,  but  only  their 
being  as  it  were  in  a'ouilibno  or  due  puise  in  i-es|u  ct  of  ilieir  situation  ;  and 
therelorc  if  those  fibres  \md  been  straight,  and  not  of  a  curved  figure  as  they 
are,  I  should  have  rather  chose  to  have  expressed  my  mind  b)  the  plirase  of 
mathemalicianSt  .of  their  being  in  eodero  piano.  But  my  sense  being  under- 
8to<xl  there  need  not  be  any  exception  to  the  word,  since  it  was  not  so  easy  to 
express  my  meaning  by  a  belter;  and  therefore  I  sl  il  i  by  this,  and  proceed 
to  mo/e  rei'l  objections  thnt  liave  beeti  sent  mc  by  Mr.  Newton,  our  worthy 
pnifes^^or  of  matliematics  at  Cambridge,  and  other  friends,  relating  to  the  opi* 
luon  Itself. 

The  l8t  objection  was.  made  in  the  Royal  Society  when  it  was  read  there, 
which  it  seems  was  this ;  viz.  That  it  seemed  difficult  to  conceive  how  those 
soft  medullary  fibres  of  the  nerve  could  haye  such  a  tension.  But  this  is  not 
harder  to  conceive  than  in  that  of  a  spider^s  web,  whose  mucous  substance  and 

expansion  very  well  answer  to  that  of  the  retina;  and  as  the  least  breath  of 
wind  moves  the' one,  so  the  least  gale  of  the  etliereal  or  lucid  matter  causes  a 
vibration  in  the  other.  Further  it  was  objected,  that  it  was  hnrd  to  eonccu'e 
how  so  soft  a  body  as  ilic  thalamus  opticus^  cuuld  make  such  a  diiierencc  lu  the 
Stress  or  tensioi>  of  the  fibres.  Bat  it  is  apparent,  that  on  drawing  the  nerve 
from  it  forward,  the  superior  fibres  are  more  on  the  stress  than  the  lateral,  and 
nature  in  these  cases  is  finer  in  her  operations  than  we  are  in  our  conceptions  of 
them.    It  seems  so  especially  in  the  formation  of  this  organ. 

2.  It  has  been  objected  by  others,  that  if  the  superior  fibres  were  more  tense 
than  the  inferior,  we  .'■iiould  see  belter  by  rays  falhng  on  the  top  than  the  bot- 
tom of  the  eye,  or  see  an  object  better  placed  below  our  eye,  wlien  the  rays 
passing  in  a  straight  line  from  it  must  terminate  in  the  top  fibres,  than  above  it^ 
when  they  must  tei'minate  in  the  .  lower  fibres.  To  this  I  answer,  that  it  does 
accordingly  fall  out  so,  and  this  is  a  fnore  positive  and  direct  proof  of  my  opi> 
nion ;  for  I  appeal  to  any  man*s  e^cperience  whether  the  characters  in  a  book  ap- 
pear not  better  to  him,  or  he  reads  not  better  in  it,  held  about  half  a  yard  un- 
der his  eye  than  so  much  Mbove  it ;  or  wliether  he  does  not  more  readily  discern 
or  find  out  objects  beneath  than  above  him  with  the  same  light:  and  iliis  may 
be  further  illustrated  by  my  Lord  Bacon's  experiment,  of  a  man's  appeariiig  bcttec 
on  the  ground  to  him  that  is  placed  on  a  high  steeple,  than  vice  verk. 

3.  It  is  urged  that  according  to  my  scheme  of  the  situation  of  the  correspond- 
ent fibres,  the  rays  of  an  object  placed  laterally,  suppose  toward  the  left  eye, 
could  not  fall  on  tlie  fellow  fibres  in  the  right  eye;  for  if  it  were  placed  slant- 
ingly toward  the  left  eye,  the  rays  could  not  iall  on  the  internal  lateral  fibres  o£ 
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both  eyes  in  that  position,  but  on  the  internal  of  one,  suppose  the  left  eye,  and 
the  external  lateral  of  the  right;  which  would  cause  a  doubte  perception.  This 
obiection  T  foresaw  when  I  hintH  thnt  whfther  the  nerves  decussated  or  not,  it 
would  be  no  prejudice  to  my  opmion,  nay  perhaps  might  more  fully  contirm 
my  opinion  where  they  do.  In  that  passage  I  had  respect  also  to  the  inversion 
of  (he  image  in  the  eye  being  rectified  in  the  biain ;  though  that  equally  presses 
any  other  hypothesis,  and  the  explication  of  the  thing  may  be  well  enough 
understood  by  a  blind  man's  jurlcring  of  the  position  of  an  object  above  his  bead 
by  touching  it  wifh  one  end  of  his  btick,  though  the  other  end  terminates  under 
tliat  object  or  in  his  hand;  and  so  in  our  view  of  an  object,  the  true  situation  of 
the  respective  parts  is  not  distinguished  so  much  by  means  of  that  end  of  the  ray 
that  terminates  in  the  eye,  as  of  the  other  end  that  touches  the  object,  from 
ivhenoe  the  vibration  or  protrusion  comes. 

But  to  lecve  this,  which  does  not  so  particn!ar1v  concern  me,  I  come  to  the 
objection  itself,  as  it  relates  to  niv  opinion  ;  and  ihougii  it  seems  at  first  view 
the  most  ditficuU  of  all  to  be  answered,  yet  it  may  be  determined  by  the  experi« 
ment  itself,  better  than  by  the  scheme  (in  the  Philos.  Collections),  where  the 
eyes  are  not  drawn  in  that  position  that  is  here  required.  Now  let  there  be 
placed  an  object  near  the  left  eye  of  any  person,  but  not  so  near  that  eye  as  that 
the  nose  tnight  lii:ider  the  rays  from  falling  on  the  right,  because  it  is  to  hfl 
seen  with  both,  and  whilst  that  person  looks  on  it  let  a  hy-standcr  observe  the 
position  of  both  eyes,  and  he  shall  see  that  the  pupil  of  the  right  eye  is  turned 
in  a  very  oblique  manner  to  the  object,  whereas  the  pii|nl  of  the  left  is  scarcely 
so  at  all,  whereby  there  will  be  three  parts  to  one  more  in  the  distance  of  the 
pupil  of  the  right  eye  from  the  external  canthus,  than  there  will  be  in  the  other. 
Hereby  it  nppears  that  if  the  object  be  so  placed  that  it  is  seen  with  both  eyes, 
the  right  eye  accommodates  itself  to  the  position  of  the  left,  that  the  rays  strike 
correspondent  fibres,  and  the  percussion  or  vibiation  being  toward  the  bottom 
or  papilla  of  the  eye,  a  small  turning  of  one  eye  to  another  will  make  that  ac- 
commodation. 

Moreover  as  tbk  accomodation  is  made  in  an  oblique  position  of  the  object, 

FO  is  it  more  readilv  done  in  a  direct  position  of  the  same  ;  and  this  we  may  per- 
ceive In  an  object's  retiring  in  a  straiglit  line  from  the  eyes,  whereby  the  pupils 
graclually  divaricate ;  aa  on  the  contrary  they  converge  when  the  object  is  seen 
very  near  them,  and  that  so  forcibly  that  it  is  painful  to  hold  them  long  in  that 
posture. 

4.  But  to  proceed  to  other  objections:  the  case  of  cross-eyed  persons  by  birth 
I  have  considered  at  the  end  of  the  forementioned  essay,  and  shown  why  a 
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inorlwl  strabismus,  or  more  violent  contortion  of  those  muscles  after  great  con* 

vulfiions  of  the  nerves,  causps  alwav?  a  double  vision. 

5.  It  has  been  urged  that  the  trnsion  of  all  tlie  fibres  of  the  optic  nerves 
might  be  nnilorm,  notwithstanding  the  greater  ticxure  ot  the  superior;  because 
these  latter  might  be  bngcr,  and  consequently  might  nut  have  a  greater  stre^ 
upon  the  thalami  optici  than  the  lateral :  as,  if  the  arm  of  a  tree  grows  bent,  the 
fibres  on  the  protuberant  part  seem  not  more  stretched  than  on  the  concave  side 
hut  to  t  ike  only  a  longer  compass.  To  which  I  answer  that  sense  evinces  the 
conirary  in  our  ca?e,  and  if  any  one  draws  out  the  optic  nerve  straip-ht  forward 
from  the  thalamus  opticus,  he  will  plainly  see  that  the  top  fibres  press  inore  on 
tiie  subjacent  meduHaiy  protuberances  than  the  lateral,  or  make  a  deeper  im- 
preasion. 

6.  It  has  been  urged  that  the  action  of  vision  was  nniform,  and  therefore  re* 
quired  an  uniform  tension  of  all  the  fibres.   To  which  I  answer,  that  though  in 

the  view  of  the  entire  object,  or  its  pbce  by  both  eyes,  it  oi\^ht  to  be  so,  and 
that  therefore  it  was  done  by  correspondent  fibres ;  yet  in  a  stricter  view  of  the 
parts  of  the  same  object  by  one  eye,  tiicre  is  a  di<3crinnnation. 

7'  Lastly  it  has  been  urged  that  the  fibres  of  the  ciioroides  seem  mora 
adapted  to  Wsion  than  those  of  the  retina,  because  tliese  last  did  not  sistere 
spedes,  as-  transmitting  the  colours  of  the  former;  and  besides  some  blood 
vessels  running  among;  them  would  interrnpt  the  image  ;  and  lastly  sensation 
could  he  better  continued  to  the  tense  tibres  of  the  pi»  loater  by  the  one,  than 
to  the  brain  by  the  softer  of  the  other. 

Account  of  the  Dissection  of  a  Bitch  j  whose  Corma  Uteri  being  Jllled  with 
the  Bones  and  Mesh  of  a  former  Conceptiont  had  after  a  2d  Conception  the  Ova 
affix  ed  to  several  Parts  of  the  Abdomen*  By  a  Physician,  F.  R.  S,  N*  147,. 
p»  183. 

It  would  seem  a  needless  thing  to  publish  an  observation,  to  confirm  the 
opinion  of  the  production  of  animals  from  egga*  whicli  is  almost  universally  re* 

eeired ;  but  that  some  tim*^  since  the  learned  Diemerbroeck,  and  very  lately 
Mons.  Verney  have  endeavoured  to  confute  and  expose  it.  The  most  con- 
^derable  argument  lliey  use  ib  taken  irom  the  nan  uwne&i)  of  the  Fallopian  tubes, 
where  they  open  into  the  womb,  and  at  their  extremities.  But,,  though  these 
autliors  lay  a  great  stress  on  the  structure  of  that  passage,  it  cannot  be  accounted: 
of  any  force,  when  ocular  demonstration  is  brought  against  it ;  and  the  eggs  are 
discovered  in  the  entrance^  and  afterward  to  have  made  theif  way  tbrou^i  theak 
into  the  v/omb*. 
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The  sagacioas  Dr.  Harvey  was  very  near  the  discovery  of  the  egg,  and  its 
use:  he  came  within  sight  of  it,  but  overlooked  it.  After  many  repeated 
dissections  of  impi'«^ated  deer,  he  asserts,  that  nothing  for  about  6  or  7  weeks 

can  be  seen  in  the  cornim  of  their  wombs  :  that  there  then  appeared  somewhat 
Jilce  an  ecr.Sf,  a  traiiSL-.nent  liquor  included  in  a  very  tlun  mfiiibraiie,  in  wliich 
after  a  week  he  could  plainly  see  the  rudiments  of  a  (celus.  He  gives  his  opiniou 
very  expressly  in  his  treatise  de  Partu ;  "  vipera  ovum  unicolor  ek  molli  corttce 
(qualis  muliebris  conceptus  est)  intra  se  oontinet,  &c.**  The  viper  has  eggs, 
whose  parts  are  of  one  colour,  enclosed  in  a  soft  shell ;  and  the  very  same  is  a 
womnn's  conception.  But  he  could  not  inform  himself,  how  the  egg:?;  in  wo- 
men or  in  <lr-fr  rome  into  the  womb.  He  declares  hitiisell"  lully  satisfied  after 
several  trials,  ihai  no  liquor  can  be  so  forcibly  injected  jntoihe  womb,  soae  to  make 
its  passage  into  the  place  of  conception.  Nor  did  he  suspect,  that  the  seed  of  the 
female  lay  till  the  egg  appeared,  in  any  crannies  or  recesses  of  the  comua  uteri, 
which  he  asserts  are  then  as  smooth  and  soft  as  the  corpus  callosum  of  the  brain* 
Dr.  Harvey  having  thus  sufficiently  confuted  the  opinion,  which  till  his  time 
prevailed,  of  the  production  of  animals  from  the  mixture  of  the  seminal  matter 
of  both  sexeSj  it  was  not  so  difficult  to  discover  wi^ence  th'e  es:g  came,  which  he 
saw  about  7  weeks  after  impregnation.  I'he  Fallopian  tubes  which  join  to  the 
comua  and  terminate  very  near  the  ovaria,  as  the  testes  muliebres  are  generally 
now  called,  directed  the  ingenious  and  industrious  de  Graaff'  to  make  more  accu- 
rate dissect  -  >f  them.  He  presently  saw  that  the  limpid  Ii(^or  which  Dr. 
?Tarvey  thought  was  designed  to  humect  the  parts  ndjacent,  was  contained  in  an 
entire  membrane,  and  exacUy  answered  the  description  he  give*  of  the  eggs  he 
saw  in  the  womb. 

As  he  first  discovered  the  use  of  those  globules  in  the  ovaria,  so  in  that  ex- 
cellent piece  de  Mulieris  Oi^anis,  he  demonstrates  the  alteration  of  those 
which  are  impregnated,  the  way  of  excluding  them  by  the  glanduloos  substance 
swelling  behind  them,  and  the  aperture  through  which  they  pass,  remaining 
open  al!  the  time  of  jrcstntioti,  8cc.  But  more  particularly  he  has  ve!-y  nicely 
observed  the  progress  of  the  eggs  m  conies,  the  very  time  of  their  passmi:  into 
tlie  tubes,  and  appearing  in  thecornua  of  the  womb,  which  comes  very  near  that 
portion  of  time  Dr.  Harvey  observed  the  eggs  in  bis  deer;  so  that  nothing  can 
be  objected  of  force  enough  to  shake  an  opinion  confirmed  by  such  numerous 
exact  observations.  He  has  prevented  the  objection  which  Diemei  broeck  and 
Mr.  Verney  use  against  him,  that  the  tube  k  too  narrow  at  each  end  to  trans, 
niit  globules  of  that  size  :  alleging  that  the  bole  by  which  it  has  it«;  exit  out 
of  the  ovarium  is  as  narrow;  that  no  force  is  used  to  open  it,  but  it  expands 
itself,  as  the  08  uteri  before  the  birth :  as  nuts  and  peach-i$touei>^  &c.  give  way 
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to  the  germinating  plant,  which  is  less  able  to  maktt  its  way  than  the  egg.  But 
besides  though  the  extremity  of  the  tube  be  membranous  in  most  qnadrnpeHs' 
hi  which  it  is  possible  aseniinal  liquor  might  be  transmitted  to  the  womb  ;  in 
women  it  is  divided  like  a  knot  of  ribbon,  and  is  no  more  adapted  to  receive  any 
thing  but  an  egg,  than  the  fingers  expanded  to  recdve  and  contain  a  fluid.  The 
egg  has  not  been  able  sometimes  to  get  into  the  womb;  Riolan  speaks  of  a  hu« 
man  fistus  seen  in  one  of  the  tubes  ;*  and  Dr.  Harvey  assures  you  he  has  seen  it 
himself.  In  the  dissection  of  a  bitch  at  Oxford,  the  embryoes  either  could  not 
get  into  it,  the  meinbranon??  expansion  being  hindered  from  ascending  to  and 
clr\Sj);ng  the  ovaria,  by  the  fuUiess  of  the  womb;  or  from  the  same  cause  were 
forced  back  again.  She  had  been  with  whelp  :  by  a  blow  she  received  the  foetus 
died  within  her.  She  discharged  by  the  pudendum  a  great  quantity  of  putrid 
flesh  and  matter.  She  was  afterward  able  to  run  in  the  pack.  After  the  second 
impregnation  she  was  observed  to  have  a  very  ill  shaped  belly.  When  dead  the 
owner  sent  her  to  Oxford.  The  comua  of  the  womb  were  so  stufied  up  with 
the  bones  and  firmer  muscles  and  thicker  skin  of  the  fostus,  (some  of  them  lay 
in  the  usual  posture,  the  skeletons  of  which  were  entire,  the  interstices  of  the 
bones  only  hllcd  up  wuli  skin  and  fleBh),  that  no  seminnl  matter,  Of  ama  scmi- 
nalis  could  possibly  find  a  passage  to  the  ovariuin.  Ttie  egjgs  affected  in  the 
second  impregnation^  finding  no  room  in  the  comua,  were  forced  back  into  the 
abdomen :  where  they  were  found  affixed  to  the  mesentery,  kidney,  &c.  Only 
two  of  the  bags  had  a  communication  with  the  womb  by  a  slender  duct.  These 
I  suppose  fell  into  the  cornua  first,  and  began  to  fasten  to  them,  but  growing 
larger  were  forced  to  retire.  The  other  three  had  had  no  reception  there  at  all. 
The  inenjbranes  which  contained  tlie  euibryues  were  all  of  thcin  very  thin,  and 
the  aniiuaicuies  in  them  had  wanted  a  due  supply  of  nutritious  matter.  This 
seems  to  give  as  clear  a  proof  of  the  truth  of  the  modern  opinion,  as  can  be  ex> 
pected  or  desired. — [In  the  concluding  part  of  this  communication,  the  author 
subjoins  some  pointed  reflections  on  the  absurdity  of  the  doctrine  of  equivocal 
generation.'] 

'I  he  Analomy  of  a  momlrom  /'/^.    Comtnunkattd  hi/  an  ingenious  Studenl  in 

Physic.    N»  147,  P-  188. 

About  the  beginning  of  December  l682,  among  many  pigs  of  a  sow,  tliera 
was  one  which  had  no  passage  for  the  fseoes,  either  solid  or  liquid,  although  the 
Anus  was  not  outwardly  closed  up ;  which,  whether  natural,  or  caused  by  the 
neighbours  who  had  attempted  a  cure  before  I  saw  it,  I  cannot  positively  assert. 
Tliere  was  likewise  no  visible  ^gn  of  either  sex.   Bemg  dissected,  it  afforded 

*  An  invtaooe  of  thU  U  recorded  in  the  fint  rolumc  of  this  Abridgement,  p.  S5$. 
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these  following  observations.  I6t.  The  guts  were  very  much  distended  and 
transparent,  and  through  them  appeared  the  faces  very  licjuid,  accompanied 
with  no  small  quantity  of  wind  ;  the  end  of  the  rectum  was  entirely  closed  like  a 
bladder,  and  sealed  as  it  were  hermetically,  pendulous  in  Uie  cavity,  and  not  in 
the  least  continued  tea  sphincter,  of  which  tiiere  was  no  si^u.  idly.  There 
was,  no  bladder  lo  be  found,  nor  uterus,  nor  any  mark  of  what  sex  it  was  de- 
signed for.  3dly,  To  supply  the  place  of  a  bladder,  both  the  ureters  were  in- 
serted into  the  rectum  within  an  inch  or  thereabouts  of  the  end.  4thly,  The 
stomach  was  full,  even  to  distension,  of  a  hard  substance,  which  bdng  opened 
vras  exactly  the  same  to  appearance  with  hard  pressed  curds.  5tbly,  The  chyle 
came  freely  enoneh  out  of  the  dvictus  Pecquet iaiuis,  where  it  was  inserted  into 
the  jugular,  on  the  smallest  pressure  of  the  intestines.  6thly,  I  could  not  ui  ge 
the  liquid  or  flatulent  contents  of  the  guts  upwards  within  2  inches  of  the 
pylorus,  though  I  pressed  them  till  they  broke,  which  hindered  the  inquiry 
after  a  valve,  that  possibly  might  be  there,  to  hinder  the  regress  of  any  thing 
to  the  stomach. 

Account  of  two  Booh. 

I.  F!e(a  Minor  or  the  Laws  of  j4rt  and  Nature  in  knouin^,  jud-fing^  assapngf 
filing,  refining,  and  enlan^ins;  the  Body  of  corifined  MetaU,  ^c.    By  Sir  John 

Petiiis,  Kvtgkt,  &c.    W  147,  p.  Jti9- 

This  useful  treatise  contains  in  general  the  whole  art  of  proving  and  melting 
all  sorts  of  ores  and  metals,  and  is  divided  by  the  author  into  five  books ;  of 
which  the  first  treats  of  silver  ores,  assay  furnaces,  cupels,  assay-weights,  touch- 
needles,  &c.;  the  2d  of  gold  ores,  parting,  cementation,  8cc.;  the  3d  of  copper 
ores,  the  manufacture  of  brass,  &c.;  the  4th  of  lead  ores,  and  briefly  of  tin, 
antimony,  qnick?ilver,  iron,  steel,  and  the  loadstone.  The  5th  and  last  book 
treats  of  mineral  salts ;  viz.  saltpetre,  vitriol  and  alum.  A  dictionary  of  the 
terras  employed  in  metallurgy  is  subjoined  to  the  whole. 

II.  BenjaminictBrookhutfsen  (Economa  Animalis^&cm  4to,  l683.  N^I47,  p.  194. 
An  attempt  to  explain  the  intellectual  and  corporeal  functions,  on  the  princi- 
ples of  the  Cartesian  philosophy. 

An  Abstract  of  a  Letter  from  Mr,  Anthony  Letmenhoeck,  of  Delfi,  to  Mr,  R, 
concerning  the  appearances  of  several  ff^oods,  and  their  Pessels,  148, 
p.  107. 

I  send  you  here  some  observations  on  wood.   Fig.  i,  pi.  20,  BCD  is  a  part 

uf  the  circumference  of  an  oak  or  ash  tree,  &c.  being  of  18  years  growth,  and 
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therefore  having  18  rings,  one  for  each  year;  that  which  is  made  the  last  year 
being  always  the  greatest,  though  not  always  proportioiiably  great,  but  accord- 
ing as  the  year  is  more  or  less  fruitful.  The  pieces  described*  in  the  followuig 
figures  are  such  as  E'f*  in  ihe  15th  ring,  and  sometimes  not  so  large;  yet  from 
such  a  part  I  doubt  not  but  the  constitution  of  the  whole  tree  may  sufficiently 
be  understood. 

When  a  tree  is  sawed  across,  and  afterwards  planed  very  smooth,  we  see 
lines  'jj^  as  it  were  drawn  from  the  centre  A,  and  reaching  to  the  circumference 
B;  these  are  vessels  wliich  carry  the  sap  to  the  bark;  as  by  the  adjoined  figures 
vvili  appear. 

In  fig.  2,  A  BCD  shows  a  piece  of  oak,  which  observed  in  a  microscope  was 
thus  drawn  from  a  piece  of  wood  as  large  as  H.  FF  where  the  brown  strokes 
appear,  are  the  separations  of  the  growth  of  one  year.  For  when  the  growth 
stops,  the  wood  becomes  firm  and  thick;  and  is  supplied  with  many  small 
vessels,  such  as  are  hardly  to  be  distinguished,  and  therefore  appear  as  brown 
rays  or  streaks.  Between  the  said  FF,  FF,  is  comprehended  that  thickness  of 
wood  whicli  has  been  added  to  tlie  circuuirercnce  of  a  tree  by  a  )'e:jr's  growth. 
The  wood  has  five  sorts  of  vessels, (]  viz.  Three  sorts  going  upwards,  and  two 
lying  horisontally.  EEE  denote  large  ascending  vessels  made  every  year  in  the 
wood  in  the  spring,  wh«:i  it  begins  to  grow.  These  are  filled  within  with  small 
bladders,  which  have  very  thin  skins,  bere  expressed  in  one  of  the  greatest 
vessels,  cut  longwise  in  the  third  figure  by  IKLM.  The  second  sort  of  rising 
vessels  are  much  smaller,  which  also  are  made  of  very  thin  skins,  and  are  also 
specked  with  parts  which  by  a  common  microscope  appear  like  globules,  as  ON, 
fig.  4,  where  one  of  the  said  vessels  is  cut  longwise,  I'he  third  sort  of  rising 
vessels  are  very  small,  and  in  great  number,  being  made  also  of  very  thin  skins, 
as  PQ,  fig.  4,  where  th^  are  drawn  longwise. 

All  these  ascending  vessels  in  the  aforesaid  piece  of  wood,  which  is  about  ^ 
of  a  square  inch,  are  I  guess  about  20,000  vessels.  Hence  in  an  oak  tree  of  4 
feet  diameter  are  3,200  millions  of  ascending  vessels,  and  in  one  of  l  foot,  there 
are  200  millions  of  vessels.  If  we  suppose  10  of  these  great  and  small  vessels  in 

•  Tlie  aame  ootad  in  Dr.  GStew'*  Anatomf  of  Trunks,  p.  S4--0r^. 

•j-  Note  the;  figiirci  ;is  they  are  here  enc;r.ivcd  nrc  not  in  Inrgc  as  thO:C  f'.osigncfl  by  Mic  nuthor,  being 
sometimea  but  -^^  (or  other  part)  of  thdt  length  j  and  so  must  be  suppoied  aot  to  reach  from  ring  to 
ring  a$  E.— Orig. 

)  Hie  same  which  Dr.  Grew  calJs  the  insertions.  Anatomy  of  Plants,  chap.  3.  And  diamefnl 
rays,  Ad  t  Tr.  p.  20,  50,  ire. — Orig. 

II  Sec  a  ngurc  of  the  same  wood  -with  all  ibe  sum  five  parts,  in  Dr.Oicw's  Anat  of  Plants. 
And  the  partitions  of  the  great  borizoota)  parts,  hereafter  roeationed.  see  ia  his  Anat.  of  Roots 
tab.  7v— Orig, 

4K% 
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a  day  to  carry  op  1  drop  of  water,  and  that  100  of  these  drops  make  one  cubic 
mch,  there  will  be  'JOOiOOO  cubic  inches.  These  inches  reduced  to  feet,  amount 
to  full  1  15  cubic  feet  of  Khuiland  ineasare,  of  I'A  inches  to  the  foot,  and  one 
cubic  tool  weigliing  65  16.  of  our  DeJpht  water,  the  whole  will  amount  to  74/5 
lb.  or  14  Bordeaux  hogsheads  of  water,  which  a  tree  of  one  foot  diameter  in 
one  day  can  bring  up.  Whereby  it  appears,  that  how  small  soever  the  quantity 
of  water  is  which  a  pipe  or  vessel  may  be  supposed  to  carry  up,  yet  if  all  the 
vessels  were  employed  to  that  use,  how  much  the  total  would  amount  to.  But 
1  conceive  that  sevenil  of  these  vessels  convey  of  the  same  moisture  downwards 
again  to  the  root,  and  so  cause  a  circulntjon :  as  I  have  tormerly  said. 

These  foierrn  Dtjonecl  uprising  vcascU  empty  constantly  their  sap  into  au  in- 
credible  numbei  of  vessels,  which  lie  horizontally  in  the  body  of  the  tree,  to 
cause  a  continual  growth  in  thickness.  Fig.  3,  GGG  arc  a  sort  of  vessels 
which  run  horizontal,  beginning  fi-om  the  pith  of  the  tree,  but  afterwards  in 
great  numbers  taking  their  rise  from  the  ascending  vessels.  These  vessels  ap- 
peared like  dark  streaks  running  crooked,  and  winding  for  the  most  part  along 
the  sides  of  the  ureat  vessels.  To  observe  these  vessels  better,  I  caused  the 
wood  to  be  cut  m  k'.vy-.h  m  ?uch  manner  tliat  I  came  to  divide  the  said  vessels 
across  very  neatly.  1  hese  vessels  lie  not  above  5,  6,  or  7t  one  above  another, 
as  they  are  here  drawn  between  the  ascending  vessels  PQON,  fig.  4. 

The  second  sort  of  horizontal  vessels  which  lie  in  great  numbers  together, 
but  in  some  places  much  more  than  others,  are  described  fig.  a,  AB  or  CD: 
but  when  we  cut  the  wood  in  pieces  longwise,  and  thereby  cut  across  these 
vessels,  then  they  appear  to  our  naked  eye  as  KS,  fig.  5.  I  have  also  drawn 
thii  same  in  many  places  at  their  length,  with  crooked  partitions,  which  I 
judged  to  be  valves*  though  I  have  not  been  able'tosee  them  always  so  clearly 
as  they  are  here  expressed,  but  after  I  had  found  them  sometimes,  I  concluded 
them  to  be  generally  so,  both  because  I  have  not  seen  them  in  elm  wood,  as  also 
that  I  concluded  without  these  valves  it  were  impossible  the  tree  should  increase 
in  thickness,  because  of  the  force  that  is  necessnry  not  only  to  separate  the 
bark  in  the  spring  from  the  wood, -|~  and  keep  it  loose;  but  also  to  cleave  and 
open  the  hark  all  the  time  ilic  tree  is  growing;  and  thereby  make  room  for  its 
increase  m  thickness.  Now  if  there  were  none  of  these  valves,  then  the  sap 
which  was  impelled  by  the  heat  of  the  sun  against  the  bark,  with  the  setting  of 

*  Sif  Malpiglil  and  Dr.  Grew  both  make  thete  parUtiom  to  be  tbe  tenaioatioos  of  the  bladder* 
cf  wnkh  these  radiated  part*  comitt,  and  not  valvet.  See  the  fbrementioned  Anatomy  of  Tr.  fig.Sl* 
p.  21,  22,  and  Anat.  of  Roots,  tab.  7.— Grig. 

f  Dr.  Gnw  thinks  that  the  bark  ii  never  Mpanited  from  the  wood.  See  Aoat.  of  Tr.  p.  52,  &c.. 
— Orig. 
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the  sun,  when  I  conceive  the  sap  ceases  to  rise,*  would  (all  back  again,  and  cause 
a  labour  in  vain.    In  this  small  piece  of  wood  TV,  fig.  4,  (described  by  a  mag* 

nifyipg'  ginss  whicli  augments  more  than  tint  by  whicli  the  ascending  vessels  are 
drawn,  thit  so  the  vessels  might  appear  more  diiUnct)  there  are  more  than 
2000  vessels,  each  of  which,'  if  it  be  allowed  but  ^  of  a  grain  of  force  in  the 
protruding  its  muiature,  the  force  which  all  these,  horizontal  vessels  together 
must  use  towards  the  separation  of  the  bark  from  the  wood,  will  appear  by  this 
calculation.  Suppose  then  that  fig.  4  is  -j-^  of  a  square  inch,  and  that  in  the 
whole  fnece  are  but  2000  vessels,  which  make  in  a  square  inch  1,400,000  ves- 
sels, that  is  350,000  grains;  this  nnmber  divided  by  10,240,  the  grains  in  a 
pound,  makes  full  34  pound,  for  the  force  which  the  vessels  in  so  small  a  piece  * 
of  wood  come  to  exercise  upon  the  bark. 

In  fig.  6,  ABC D,  is  represented  a  piece  of  elm>wood,  which  to  the  naked 
eye  is  the  size  of  fig.  E,  and  is  what  this  tree  increased  in  one  year  in  thickness. 
AD  and  BC  show  the  ceasing  of  the  growth  in  the  year's  end.  The  small 
rising  vc^s,  which  lie  together  between  the  great  vessels,  are  in  this  wood 
smaller  than  in  oak,  and  each  pipe  consists  of  a  thicker  film  than  the  pipes  of 
the  oak.    AB  and  CD  show  t!ie  liorizontal  vessels  at  full  len^-^th. 

Fig.  7,  FFFF  show  the  horizontal  vessels  cut  across;  of  which,  those  that 
lie  but  few  together,  I  conceive  to  be  vessels  lately  proceeding  out  of  the  rising 
vessels:  whereas  on  the  contrary,  the  other  vessels  which  lie  many  together, 
have  subsisted  many  years,  and '  are  as  many  in  number  as  they  ever  will  be. 
GGGG  show  the  small  ri^ng  vessels  at  leng^. 

HH  show  one  of  the  great  rising  vessels  in  length,  cut  cross  in  the  middle  ; 
yet  when  we  observe  the  same  more  exactly,  we  see  tiiat  ihey  consist  of  very 
thin  61ms,  beset  with  helical  threads,  exhibiting  obscure  spots  on  the  bends, 
fig.  3. 

Among  these  trees  there  are  several  which  upon  tapping  yield  a  sap.  Tliis 
sap  I  have  several  times,  and  several  years  observed,  and  taken  notice  in  it  of 
divers  small  animals,  which  I  could  not  imagine  should  have  come  out  of  the 

wood,  but  rather  that  they  might  have  come  from  rain  water  or  dew. 

Fig.  8,  ABCDisa  piece  of  beech,  as  large  as  lig.  F  to  the  naked  eye,  the 
ihickness  of  one  years  growth;  wherein  one  may  plainly  see  at  AD  or  BC  the 
beginning  and  end  of  the  year's  growth.  In  this  wood  there  are  represented 
two  sorts  of  rising  vessels,  viz.  greater  and  smaller;  and  I  imagine  that  there  are 
also  two  sorts  of  horizontal  vessels,  which  are  very  small :  one  of  which,  viz. 
EE£  lies  but  1>  2»  3>  or  more  together,  as  fig.  Q,  which  shows  those  vessels- 

•  Xel  viQCs  and  other  plants  bkeJ  tl.iy  aud  nijjlii. 
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cut  through,  and  marked  by  HHH.   The  3d  sort  which  lie  far  nsunder,  as  in 

pi-f^portion  D  from  G,  and  are  marked  out  in  their  length  by  DC:  Uicse  vessels 
arc  likewise  very  small,  and  accordingly  the  rising  vessels  lie  very  ciosc  to  each 
other ;  tbey  are  likewise  cut  asuntier  across,  as  I,  I,  fig.  9.  Also,  KKK  are  the 
great  rising  vessels  cut  asunder  longwise:  which  I  generally  observed  to  be  be- 
set with  small  parts,  that  through  a  common  magni^'ing  glass  seemed  to  be 
globules. 

Fig.  10,  A  BCD  represents  a  little  piece  of  willow  wood,  as  laige  to  the 

naTced  eye  as  fig.  F.  The  same  consists  also  of  two  sorfs  of  rising  vessels,  small 
and  great ;  the  lar^e  ones  be?ef  with  little  parts,  sccinitig  globules.  In  the 
*  same  I  s-jw  binding  linei  which  iieretolore  I  imagined  to  liavc  been  valves,  as  is 
represented  tig.  li,  in  one  of  the  Same  rising  vessels  marked  by  G.  These 
small  rising  vessels  have  exceedingly  tliin  films,  which  it  was  impossible  for  me  to 
delineate  with  red  chalk,  so  finely  as  was  requisite.  In  this  wood  I  saw  but  one 
sort  of  horizontal  vessels,  marked  by  EE£.  These  vessels  are  but  few  in  coin* 
pari  son  of  the  horizontal  vessels,  which  I  hitherto  have  observed  in  other  woods. 
The  same  are  not  fir  extended  in  length,  and  for  breadth  thev  lie  single. 

Fig.  1 1,  HHIl  IS  the  same  vessels  cut  across,  represented  between  the  rising 
vesseU,  being  at  their  length.  In  one  of  tiie  great  rising  vessels  GG,  I  like- 
wise shewed  that  they  are  beset  with  little  parts  seeming  globules,  but  they  are 
exceedingly  small. 

Ftg»  12,  is  a  piece  of  alder-wood,  the  breadth  of  which  is  about  the  thickness 
of  a  hog's  bristle  to  the  nakol  eye.   It  consists  likewise  of  two  sorts  of  rising 

vessels ;  the  smaller  of  which  consists  of  exceedingly  thin  films,  and  the  larger 
sort  of  films  beset  with  little  parts  extremely  smnll,  to  wliich  you  can  give  no 
Other  names  than  globules.  Between  AB  and  CD  is  the  increase  of  the  tree  in 
a  year's  time.   EEEE  are  the  vessels  which  run  horizontal. 

Fig.  13,  FF  are  thegreat  rising  vessels  cut  through  longwise.  HH  are  the 
small  rising  vessels.   GG  the  horizontal  vessels  cut  across. 

Fig.  14,  ABCDEF  is  a  little  piece  of  .black  Mauritius  ebony  wood,  exhibited 
by  a  microscope  magnifying  more  than  any  of  the  former  ;  because  these  vessels 
could  not  well  be  observed  by  the  o  liinary  glasses;  and  this  little  piece  of  wood, 
wherein  are  shown  about  HOO  rising  vessels,  is  no  larger  than  to  be  covered  by 
an  ordinary  grain  of  sand,  I  purposed  at  first  to  have  drawn  tins  wood  more  at 
large,  having  intended  to  have  shown  its  decrease  in  the  latter  end  of  the  year, 
and  increase  at  the  beginning  of  the  year  or  spring :  but  in  my  attempting  f 
found  that  my  labour  would  be  frustrated,  1  ise  that  wood  grows  in  a  climate 
where  it  increases  always  :  f'>r  Mi!-  island  of  Mauritius  lies  in  a  few  degress  north 
of  the  tropic  of  Capricorn,    in  this  wood  1  am  persuaded  theie  are  four  sorts  of 
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rising  vessels.  G  G  6  are  great  rising  vessels,  whereof  some  appear  to  have 
contained  a  fluid  matter,  'which  in  drying  seems  to  have  closed  them  together 
m  several  plsoes,  as  II,  fig.  15,  where  one  of  the  vessels  is  plainly  exhibited  at 

length. 

Fig.  16  is  likewise  one  of  the  greater  vessels,  magniried  more  by  a  yet  greater 
glass,  which  was  much  more  perspicuous  than  the  former,  beset  also  with  ex- 
ceedingly small  parts;  The  2d  sort  of  rising  vessels*  which  are  placed  generally 
between  the  horizontal'vessds  ABC  and  H  H,  are  likewise  in  many  places  partly 
filled  with  black  matter.  The  3d  sort  of  rising  vessels,  which  follow  the  cir- 
cumference of  the  tree,  r.rc  B  anc!  C  D  E.  The  4th  sort  of  rising  vessels  are 
those  which  go  chcckerwi^e  bei\veen  the  great  rising  vessels.  These  vessels  are 
of  a  firm  wood,  in  t^ioportion  to  the  vessels  ot  other  \\ooiJ;  for  the  small  round 
which  is  placed  in  tiie  white  is  only  the  openness  of  everj  rising  vessel,  and 
the  white  wherein  the  round  is  placed  is  the  wood  that  forms  the  vessel ;  and 
these  vessels  are  so  dose  and  firm  joined  to  each  othei*,  that  they  seem  to  be 
but  one,  as  if  we  should  imagine  that  small  holes  were  bored  r^larly  in  firm 
wood. 

Fig.  15,  K  K  K  are  the  horizontal  vessels  cut  across  through,  of  which  I  have 
represented  2  iu  their  length,  fig.  14,  ABC  and  H  H. 

Fi^.  15,  LL  are  small  rising  vessels  m  their  length,  cut  from  each  oiher. 

Fig.  17  is  a  piece  of  palm*wood,  drawn  by  the  same  magiuly  iug  glass  that 
the  Mauritius  ebony  wood  was.  Of  this  wood,  though  I  examined  a  great  deal 
of  it,  I  could  find  little  difference  in  the  several  parts,  and  therefore  I  have  here 
contented  myself  with  descrilMng  a  smaller  portion.  It  consists  of  2  sorts  of 
ascending  vessels,  viz.  great  vessels,  and  smaller  ones  lying  among  the  larger. 
The  great  vessels  consist  also  of  «kin<?,  being  beset  witli  small  rising  particles,  as 
ill  fig.  18,  where  the  vessels  are  opened  longwise,  and  represented  by  EE  EE. 

The  small  vessels  have  their  cavities  very  like  those  of  the  small  vessels  iu 
Mauritius  ebony  wood,  and  are  described  cut  longwise  in  fig.  J8,  PF. 

A  6  or  C  D  are  the  horizontal  vessels,  which  in  their  length  show  themselves 
lhu9,  but  being  cut  across  they  are  as  GG  in  fig.  18. 

Fig.  19»  ABCDEF  is  a  description  of  a  very  '-"mall  piece  of  straw  cut  across, 
in  which  the  part  of  the  circumference  AF  may  be  discerned  how  great  it  is. 

ABFF  is  the  rind  of  the  straw,  which  to  outward  appearance  is  smooili  and 
shining,  tliough  for  the  most  part  it  is  made  of  extremely  small  vessels,  and  of 
some  greater ;  which  I  have  represented  as  near  as  possible.  G  G  G  G  are  the 
vessels  of  which  the  innermost  parts  of  the  straw  are  made ;  these  vessels  are  4, 
5,  and  6  sided,  according  as  they  come  to  fit  themselves.  HUH  are  other 
vessels  which  run  in  between  the  forementioned  ones,  and  are  beset  round  tt*ith 
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small  vessels.  In  these  vessels  I  have  seen  the  sap  sink  down  suddenly  at  the 
time  of  the  growing  of  the  straw,  when  at  tl^  sam^  time  I  saw  the  sap  rise  up 
in  the  vessels  GG,  which  sap  was  marie  mostly  of  globules;  and  when  the 
globules  came  to  pnss  the  valves,  where  the  vessels  were  narrowc-it,  these  glo- 
bules tliL-n  changed  into  the  form  of  cones,  till  the^  obtained  a  larger  room, 
and  then  they  retoolc  ilieir  former  globular  shape. 

Fig.  20  are  the  rising  vessels  described  in  their  length,  being  the  same  with 
those  represented  lig.  19,  G  G.  HI  I  are  the  places  where  these  valves  are,  and 
where  the  vessels  are  narrowest. 

^{  Theory     the  Variation  of  the  Magnetical  Compass,    By  Mr,  Edni,  Haiiey, 

F.R.S.        148,  p.  208. 

The  vf.rbtion  of  the  compass,  by  which  I  mean  tlie  dencctntn  of  the  mag- 
netical ncetlle  iroin  the  true  meridian,  is  of  that  great  concernment  in  the  art 
of  navigaiioii,  that  the  neglect  of  it  renders  almost  useless  one  of  the  noblest 
inventions  mankind  ever  yet  attained  to.  Now  althoagh  the  great  utility  that  a 
perfect  knowledge  of  the  theory  of  the  magnetical  direction  would  afford  to 
mankind  in  general,  and  especially  to  those  concerned  in  sea  affairs,  seem  a 
sufficient  incUement  to  all  philosophical  and  mathematical  heads,  to  take  under 
serious  consideration  the  several  phrrnomena,  and  to  endeavour  to  reconcile  them 
by  some  general  rule:  yet  so  it  is,  liial  almost  all  the  authors,  from  whom  a 
discourse  of  this  kind  ought  to  have  been  expected,  pass  by  in  silence  the  diiK. 
Cttlties  they  here  encounter.  And  those  that  mention  this  variation  by  affirming 
it  to  proceed  from  causes  altogether  uncertain,  as  are  the  casual  lying  of  iron 
mines  and  load-stones  in  the  earth,  put  a  stop  to  all  further  contemplation,  and 
give  discouragement  to  those  that  would  othcrw  i:-e  undertake  this  inquiry.  It 
h  true  that  not  long  since  one  Mr.  Bond,  an  oid  teacher  of  navigation,  put 
forth  a  small  treatise,  wherein  he  pretends  to  calculate  the  variation:  but  he 
limits  his  hypothesis  to  the  city  of  London,  affirming  himself,  that  the  same 
calculus  is  not  sufficient  for  other  places,  whereby  it  appears  that  his  rule  is  &r 
short  of  the  so  much  desired  general  one. 

Now  although  1  cannot  pretend  perfectly  to  establish  the  itnmhers  and  1  u'es 
of  a  calculus  which  shall  precisely  answer  to  the  variations  of  all  p:<rts  of  the 
world,  yet  I  suppose  it  will  not  be  nnac(  e|>tabie  to  tlie  curious  to  propose  some- 
thing of  A  light  into  this  abstruse  in^btciy,  which,  if  no  other,  may  have  this 
good  effect,  to  stir  up  the  philosophical  geniuses  of  the  age  to  apply  themselves 
more  attentively  to  this  useful  speculation.  J&ut  before  I  proceed,  it  will  be 
necessiiry  to  lay  down  the  grounds  on  which  I  raise  my  condusions,  and  at  once 


I 
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to  giver  a  synopsis  of  tho«e  variations  which  I  have  reason  to  look  upon  as 
•ure,  being  mostly  the  observations  of  persons  of  good  skill  and  integrity. 

u^l  Table  of  Variations, 

•^wuavi  Kmvim,  LoudoiL  i>q,„.  Observed. 

^ondoo   "    *  ....51"      y....  1580  . . .  11'  ]5  K 

l62Z...,  a  Ob 

1694  ...  4  5  b 

»67a....  S  aoir 

1581          4  30  \f 

Fafil  *  •     S   S5a....48   51  s....  l540....  \i  o& 

1665.... 

H^SI....  2  30  w 

Uranibnrg.^..  ;                       13     Ok... .55   54  v.. ..  16/2.. ..  2  3$  w 

C^penliageii.                                          VI  53  s..  ..55  41  h....  1649. . ..  I  50  s 

\Q7i....  3  35 

Danttic                                                   19     Oe....54   S3.v....1$79....  7  Ov 

Montpdier  ,                                   4     Oc.  .43   37  w. .  ..  1(^4.. . .  1  lOw 

Bfert                                                     4  C5  w  48   23ii....l6so         i  45  w 

Home                                                     13     0B....4t    50  k,.    l68l....  5  Ov 

BiiyoDne                                                    1   20w....4S   30  v..,.  l580....  1  SOv 

Hudson's  Bay                                                79    40  w  51     Ov  I66S....I9  15  W 

In  Iliid^ot/s  StiaitJ  ,                47     Oir....tfl     (t^..'..XGG%  cg  30  w 

III  BalBii  i>  Bay  ai  Sir  Thowa  Smith's  Sound. ...   80    0  v. ...  73     0  m.  . .  1 6i^. ...  57  0  w 

AtSeB                                                    50     0W....3S   40  ir  iCn,...  7  3(»  w 

At  Sm                                                          31    30  w.   .  4.?    -lO  N  1682         5  30w 

AtScs                                                            42      Owr  %i      0  N....H>78,..,  O  40  b 

Cbpe  St  Augustine  olFBnnU  ,  35  SOmt....  8     0  $....  ]6>0....  5  30  e 

CipftFrlo                                                      41    10w,...25         s. . . .  1670. . . .  12  JO  B 

Atsea*  off  the  moatb  of  therirerof  Piale....   53     Ow....3i}  30  a. . ..  1(170.. ..  90  90  b 

At  ihe  enat  entrance  of  Magenao  Stniti            6S    Oir....53  30  s....  1670....  17  Os 

At  ihe  westenfranceof  ibeM^ldUu)  Sinits....   75    Ow....53     0  ■..  ..1670....  14  lO  « 

BaWivia                                                   73     0w....40     0         1670.. . .  &  10  i 

At  Gape  d' Agolbe                                     l5  30  B....34  50  s....i4;22....  2  ow 

1673.,..  8  Oir 

At  sea.                                                     1     Ok..., 3+   30  t  1675....  0  0 

At  sea                                                       20     0w,..,34     0  s. . , .  l&fS....  10  30  E 

At  SCI  32     0W....24     0  s....  1673....  10  3^i  b 

At  St.  Helena                                             6   30w....i6     os  167?         0  ici  ^ 

At  Ascension                                             14  30«. ...  7   40  a  1678.,..  1  Os 

At  Johanna                                             44    0e,..ia    13  a. ...  J675.. ..  J9  SOw 

At  Mombasa                                            40     Oe....    4     0  s... . .  1675. . . .  10"  Ow 

At  Zocalta.                                                5fi     0£....i2   30  ir. . . .  I674.. , .  17  Ow 

At  Aden,  at  the  mouth  of  the  Bed  Sea               4?  SO*.. .-.13    0      ..  lC;4.. ..  iS  0  xr 

At  Diego  B<^z                                          6'\     0  e  20    0  s  \GrG. ...  20  30  w 

Atsea                                                       54    30  1....  0     0      . .  ifi-O. , . .  13  sqw 
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Kames  of  Places. 

LongUode. 

Latitude. 

An  Doin. 

Virialion. 

..37* 

. . .  1676'. . 

..24* 

Ow 

30  k.. 

..19 

0  N. 

...  l(J76.. 

l« 

Omt 

0  t. . 

..  a 

li  y 

H  SO.. 

8 

48w 

Ob.. 

..21 

30  N. 

. . .  i630. , 

« 

20  w 

Ob,. 

.13 

15  K. 

. . .  1630. . 

10  w 

0  li.. 

.  6 

40  ». 

. . .  167C. . 

..  3 

lOw 

. . . .  5S 

0  E.  . 

..39 

0  s. 

. .,  H>  7  . 

.- 

30  w 

0£.. 

.  •  an 

0 

. . . 10/7. . 

. .  2J 

30  w 

Ofc.. 

..42 

23  $. 

. . .  16*42. . 

..  0 

0 

....170 

0  B. . 

..40 

50  s. 

. ..  16>>. . 

3 

0  s 

At  Three  Kittg't  Isle  in  ^^ew  Zealand  ... 

dO  E.  . 

..3« 

35  «. 

. . .  104  !2. . 

3 

4M  B 

At  tbe  Ivle  Ilouerdain  iu  the  South  Set. . 

0  U.. 

..20 

li  a....  1642.. 

..  6 

SO  ■ 

0  E.  . 

..  4 

30  s. 

. . . 164J. . 

..  8 

45  K 

At  tbe  west  pcnnt  of  New  Guinea  

,...12^ 

0  t.. 

0 

30  ». 

. . .  1043. . 

..  5 

90  » 

We  must  now  make  some  remarks  on  the  foregoing  table,  and  first;  that  ia 
all  Europe  the  variation  at  this  time  is  west,  and  more  in  the  eastern  parts  I  ban 
the  western,  as  likewise  that  it  ?eem?  throughout  to  be  upon  the  increase  that 
t\-ay.  Secondly,  that  on  th<?  coast  of  Aineru  a,  about  Virginia,  New  England, 
and  Ncvviuunclland,  the  variation  is  likewise  westerly;  and  that  it  increases  all 
tbe  way  as  yon  go  northerly  along  tbe  coast,  so  as  to  be  above  ^0°  at  Newfound- 
land, nearly  30^  in  Hudson's  Straits,  and  not  less  than  97"  in  Baffin's  Bay;  also 
that  as  you  sail  eastward  from  this  coast  the  variation  diminishes.  From  these 
two  it  is  a  legitimate  corollary:  that  somewhere  between  Europe  and  the  north 
part  of  America,  there  oaglit  to  be  an  easterly  variation,  or  at  lea«t  no  westerly  ; 
{\nd  so  I  conjecture  it  is  about  the  easternmost  of  the  Terccra  island?. — 3.  That 
on  the  coast  of  Bvasil  there  is  east  variation,  which  increases  very  notably  as 
you  go  to  the  southward,  so  as  to  be  1^*^  at  Cape  Frio,  and  over  against  the 
river  of  Plate  20^",  and  from  thence,  sailing  south-westerly  to  the  Straits  ot 
Magellan,  it  decreases  to  17",  and  at  the  west  entrance  but  l^^.  4.  That  at  the 
eastward  of  Brasil  properly  so  called,  this  easterly  variation  decreases,  so  as  to 
be  very  little  at  St.  Helena  and  Ascension,  and  to  be  quite  gone,  and  the  com- 
pass point  true  about  18"  of  lonj^tuck'  west  from  the  Cnpe  of  Gocd  Hope. — 5.. 
That  to  the  eastwr^rd  of  the  aforesaid  places  a  wtslvvard  varifitioii  begins,  vv[)ich 
obtains  in  the  whole  Indian  Sea,  and  arises  to  no  less  than  18"  under  the  equa- 
tor itself  about  the  meridian  of  tlie  northern  part  of  Madagascar,  and  near  the 
s:\me  meridian,  but  in  south  latitude  it  is  found  full  27t**  from  thence 
easterly  the  west  variation  decreases,  so  as  to  be  but- little  more  than  8^  at  Cape- 
Comorin,  and  than  3"  on  the  ccast  of  Java,  and  to  be  quite  extinct  about  the- 
Molucca  ishmds,  as  also  a  ii'tl  to  the  we-t^vard  of  Van  Diemcn's  Land,  found-, 
out  by  liic  l^utch  in  iQ42» — Q,  i  liAt  to  the  eastward  of  the  Moluccas  and  Vaa.. 
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Difmen's  Land,  in  south  latitude,  there  arises  another  easterly  varialion  1  ch 
(seems  not  so  great  as  the  former,  nor  of  so  large  extent  ;  for  thnt  nt  tl)e  l>iaud 
Rotterdam  it  is  sensibly  less  than  on  the  ea,<t  coast  of  New  G  uujea;  and,  at  the 
rate  it  decreases,  it  may  well  be  supposed  that  about  W  tariiier  east,  o»-  225'' 
east  longitude  from  London,  in  the  latitude  of  south,  a  westerly  variation 
b^ns. — 7.  Tlwt  the  variations  observed  by  the  honourable  Sir  John  Nor- 
borough  at  Baldivia,  and  at  the  west  entrance  of  the  Straits  of  Magellan, 
plainly  show,  that  that  cnst  variation  noted  in  our  third  remark  is  det  teasing 
apace;  and  that  it  cannot  reasonably  extend  many  dei^rees  into  tlie  Soutli  Sea 
fjom  the  coast  of  Peru  and  Cinli,  leaving  room  lor  a  small  ueiLc.tiv  variatioii 
in  that  tract  of  the  unknown  world  that  hcs  m  tlie  miciway  between  ChiU  and 
New  Zealand,  and  between  Hounds  Island  and  Peru^ — 8.  That  in  sailing  north- 
west  from  St.  Helena  by  Ascension,  as  £ir  as  the  equator,  the  variation  con- 
tinues very  small  east,  and  as  it  were  constantly  the  same  j  so  that  in  this  }>art 
ot  the  world  t!ic  course,  wiierein  there  is  no  variation,  is  evidently  no  meridian, 
but  ratlier  north-west.— 9.  That  the  entrance  of  Hudson's  Straits  and  the  mouth 
of  the  nver  of  Plate,  being  nearly  under  the  same  mendian,  at  the  one  pljce 
the  needle  vanes  29^.'  to  liie  west,  at  ti>e  otlier  20^"  to  the  east.  This  plamly 
demonstrates  the  impossibility  of  reconciling  tliese  variations  by  the  theory  of 
Bond:  which  is  by  two  magnetical  poles  and  an  axis,  inclined  to  the  axis  of  the 
earth  ;  from  whence  it  would  follow,  that  under  the  same  meridian  the  variation 
should  be  in  all  places  the  same  way. 

These  things  being  premised  may  serve  as  a  sure  foundation  to  raise  the  su- 
perstructure of  a  theory  upon.  Bwt  tirst  it  would  not  be  amis*;  to  show  hereby 
ilie  mistake  of  Gilbert  and  Descart^;  the  tirst  whereof  supposes,  that  tlie 
earth  itself  being  in  all  its  parts  magnetical,  and  the  water  not,  wheresoever  the 
land  is,  thither  also  should  the  needle  turn,  as  to  the  greater  quantity  of  mag- 
netical matter.  Now  this  in  many  instances  is  not  true,  but  most  remarkable 
on  the  coast  of  Bi  asil,  where  the  needle  is  so  far  lixim  being  attracted  by  the 
land,  that  it  turns  the  quite  contrary  way,  leaving  the  meridian  tolieNbE, 
which  is  just  along  the  coast.  As  to  the  positiou  of  Descartes,  that  the  iron 
and  loadstones  hid  m  ttie  bowels  of  the  earth,  and  the  bottom  of  tlie  sea,  may 
be  the  causes  tliat  the  needle  varies;  if  we  consider  for  how  great  a  part  ol  the 
earth's  surface,  ex.  gr.  in  the  whole  Indian  sea,  the  needle  declines  the  same 
way,  and  that  regularly;  it  will  follow,  that  the  attracting  substance  that  occa- 
sions it  must  be  very  far  distant.  Now  by  experience  we  find  the  little  force 
that  iron  guns  have  on  the  compass  in  ships,  and  the  experiments  now  before 
the  Royal  Society  do  plainly  show,  how  httle  a  magnetism  there  is  in  most 
crude  iron  ores,  what  4uautuy  tiiereof  must  be  then  supposed  to  make  so 
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powerful  a  diversion  at  2  or  3000  miles  distance?  Yet  I  cannot  deny  that  in 
some  places  lu-.ii-  llie  sitore,  or  in  shoal  u  ater,  the  neeJle  may  be  irrc^nlai  !y  tii- 
recietl  from  the  atoresaid  causes,  and  that  not  a  litile,  as  Ga&seiidua  gives  a 
notable  instance  of  the  isliind  Elba  in  the  Mediterranean  sea ;  but  these  diiler. 
ences  from  the  geucral  direction  are  always  signs  of  the  nearness  of  those  mag* 
netical  substances,  for  the  production  whereof  that  island  Elba  has  been  femous 
from  all  antiquity.  Besides,  against  both  Descartes  and  Gilbert,  tlie  change  of 
the  variation,  wdich  has  been  within  this  loO  years  Inst  past  mote  than  15"  at 
London,  is  an  entire  demonstration;  though  Destarics  does  not  sU'-k  to  say, 
that' the  ttausportatioa  of  iron  from  place  to  place,  and  the  growth  ot"  new  iron 
witlnti  tiie  earth,  where  ilicre  was  none  before,  may  be  the  cause  thereof.  I  he 
same  holds  likewise  against  the  hypolhe»s  of  maguetical  fibres,  which  Kircher 
maintains. 

Now  to  propose  something  that  may  answer  the  several  appearances,  and  in- 
troduce nothing  strange  in  philosophy,  after  a  great  many  close  thoughts  I  can 

come  to  no  other  conclusion  than  that,  the  wliole  glolx;  of  the  earth  is  one 
great  magntt,  having  4  nuignetical  poles  or  points  oi  attraction,  nci^r  each  pole 
of  the  equator  and  that,  in  those  parts  ot  the  worid  wliich  lie  ne.ir  adjacent 
to  any  one  of  those  magnetical  poles,  the  needle  is  governed  thereby,  the- 
nearest  pole  being  always  predominant  over  the  more  remote.  The  parts  of 
the  earth  wherein  these  magnetical  poles  He  cannot  as  yet  be  exactly  deter* 
mined,  for  want  of  srfncieni  data  to  proceed  geometrically;  but,  as  near  as- 
conjecture  cnn  renL-h,  I  reckon  that  the  pole  which  i?  at  present  nearest  to  u» 
lies  in  or  near  the  niendiiin  ol.' the  land^^s  end  ofEn^bud,  and  not  above  7-  from 
the  north  pole.  By  tins  pole  the  variations  in  ail  Europe  and  Tartary,  and  the 
North  Sea  are  principally  governed;  though  with  r^rd  to  the  other  northern 
pole,  whose  situation  is  in  a  meridian  passing  about  the  middle  of  California^ 
and  about  15^  from  the  north  pole  of  the  world;  to  this  theneedie  has  chiefly 
respect  in  all  the  North  Amerioa>  and  in  the  two  oceans  on  either  side  thereof, 
from  the  Azores  westward?  to  Japan,  and  farther.  The  2  southern  poles  are 
rather  farther  distant  from  the  south  pole  of  the  world.  The  one,  nl)out  lO** 
from  it,  is  ill  a  meridian  about  20"  to  the  westward  of  MagLllan's  Strmrs,  or 
95°  west  from  London  ;  this  commands  tl>e  needle  in  all  the  South  Amenai,  ia 
the  Pacific  Sea,  and  the  greatest  part  of  the  Ethiopic  Obean.  The  fourth  and 
last  pole  seems  to  have  the  greatest  power  and  largest  dominions  of  all,  as  it  is 
the  most  remote  from  the  pole  of  the  world,  being  little  less  than  20°  distant 
from  it,  in  the  meridian  which  passes  through  Hollandia  Nova  and  the  island: 
Celebes,  ahont  120°  east  from  London;  this  pole  is  predominant  in  the 
souUi  part  of  Afiica,  in  Arabia,  md  the  lied  Sea^.ia  Persia^  India  and  it9» 
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island",  nnd  all  over  the  Indian  Sea  from  the  Cape  of  Good  Hope  eastwards,  to 
the  mid'Jle  of  ilic  ui  eai  Snuth  Sea  that  tiivides  A>ia  (Vom  Amei  icn.    Tliis  sfems 
to  he  ilie  present  disposition  of  the  magiicticnl  virtue  Ihiougiioui  the  ^\liole 
globe  of  the  earth.    It  remains  to  show  how  this  hypothesis  mak.cs  out  all  the 
variAlions  that  have  been  observed  of  Inre,  and  bow  it  answers  to  our  several 
remarks  drawn  from  the  table.    And  6rst  it  is  plain  that  (our  European  north 
pole  being  in  the  meridian  of  the  land's  end  of  Enj^land)  ail  places  more  easterly 
than  that  will  have  it  on  the  west  side  of  their  meridian,  and  con^^equently  the 
need;e,  respecting  it  with  its  northern  point,   will  have  a  westerly  variation, 
which  will  still  he  greater  as  we  go  to  the  eastward,  til!  w«  come  to  some  meri- 
dian of  Russia,  where  it  wiU  be  greatest,  and  from  thence  decrease  again. 
Thus  at  Brest  the  variation  is  but  l^^,  at  London  4.^*,  but  at  Danl^ic  west,. 
To  the  westward  of  the  meridian  of  the  land's  end^  the  needle  oaght  to  have 
an  easterly  variation,  were  it  not  that  (by  approaching  the  American  northern 
pole,  which  lies  on  the  west  side  of  the  meridian,  and  seems  to  be  of  greater 
force  than  this  other)  the  needle  is  drawn  thereby  westward,  ?:o  as  to  counter- 
balance the  direction  given  by  the  European  pole,  and  to  malce  a  small  west  va- 
riation in  the  meridian  ot  the  land's  end  itseli.    Yet  I  suppose  that  about  tlie 
meridian  of  the  isle  Tercera',  our  nearest  pole  may  so  far  prevail  as  to  give  the 
needle  a  little  turn  to  the  east,  though  but  for  a  very  small  space;  the  counter- 
balance of  those  two  poles  permitting  no  considerable  variation  in  all  the  eastern 
parts  of  the  Atlantic  Ocean,  nor  upon  the  west  coasts  of  Engl jnd  and  Ireland, 
France,  Suain,  tind  Fkirbary.    But  to  the  westward  of  the  Azores,  the  power' 
of  the  American  pole  overcoming  that  of  the  European,  the  needle  ha^i  chiefly 
respect  thereto,  and  turns  still  more  and  more  towards  it  as  we  approach  it. 
Wlience- it  comes  topasS)  that  on  the  coast  of  Virginia,  Neu'  England,  New- 
foundland, and  in  Hudson's  Straits,  the  variation  is  westward:  that  it  decreases 
«s  we  go  from  thence  towards  Europe,  and  that  it  is  less  in  Virginia  and  New 
England  than  in  Newfoundland  and  Hudson's  Straits.   This  westerly  variation 
again  decreases  as  we  pass  o\»er  the  North  America,  and  about  the  meridian  of 
the  middle  of  C.ilifornia  the  needle  ap-ain  p)ints  dne  north;  and  from  thence 
westward  to  Yedzo  and  Japan  I  make  no  doubt  but  tlic  variation  is  easterly'',  and 
lialf  t>ea  over  not  less  than  lo',  it  ther«  be  any  truth  in  this  hypothesis  of  mine. 
Therefore  1  j^i  opose  thisa»a  trial;  that  the  whole  may  be  scanned  thereby,  and 
I  conceive  it  will  not  be  hard  to  fc«ow  of  the  Spaniards  how  it  is^  who  so  fre- 
quently sail  through  that  coean,  in  their  return  from  the  Manilla  isles.  Tliis 
east  variation  extends  over  Japan,  Y^dzo,  East  Tartary,  and  part  of  China,, 
till  it  meet  with  the  westerly,  which  is  governed  by  the  European  north  pole,, 
ukd  wfaioh  I  said  was  greatest  somewhere  in  Russia. 
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the  bone,  is  the  gaiuine  producer  of  those  intolerable  pains  afflicting  gouty 
persons ;  and  that  all  the  method  of  cure  otight  to  tend  toward  the  dispelling  of 

the  saifl  flatus.* 

He  further  asserts  that  hcaLl-iichs,  palpitr.t'torts  of  the  heart,  tooth-;ich,  pleu* 
fisy,  convulsions,  numbness,  epilepsy,  colics^  &c.  arise  fVom  the  same  cause. 

In  treating  of  the  cure  of  the  gout,  be  recommend'*  burning,  though  a  severe, 
yet  as  au  adequate  cure  to  so  stubborn  a  diijease*  showing  that  fire,  either  po- 
tential or  afitual,  is  the  genuine  dispeller  of  the  wind,  which  he  oonnders  to  be 
the  cause  of  this  disordec 

That  the  efficacious  way  of  burning  has  been  disused,  he  ascribes  to  the  soft 
educntion  of  these  latter  nges,  whereby  men  are  rendered  averse  to  a  method  of 
cure  too  harsh  and  cruc! ;  to  sense  jxrowii  tender  by  luxury,  ease,  and  pleasure  : 
and  therefore  he  wishes  a  mone  gentle  mode  of  cautery  could  be  invented,  than 
bare  fire ;  yet  oommends  that  before  some  potential  cauteries,  whose  activity 
often  produces  unexpected  symptoms,  as  not  being  so  much  at  the  command 
of  the  af^lier.  However,  the  frequent  use  of  cauteries  in  Japan  appeared  sui^ 
ficiently  to  our  author,  fil-oro  the  numerous  scars  he  saw  alt  over  tho  bodies  of 
many  persons  among  that  people,  on  no  other  account  but  burning  with  moxa  ; 
which  he  asserts,  they  u&e  in  all  ages  and  sexes,  and  in  all  seasons  of  the  year 
with  desired  success. 

AU  the  surgery  of  the  Japanese  (he  remarks)  consists  in  the  use  of  moxa  ; 
and  pridking  with  a  long  sharp  needle.  They  had  rather  die  than  implore  assist- 
ance from  christians. 

But  nature  (he  continues)  is  kind  in  a^rding  great  quandties  of  iomongi^ 
which  cnr  author  calls  broad-leaved  mugwort,-^  growing  without  culture  eveiy 
where;  known  to  the  most  ignorant  Japanese;  aud  being  prepared  is  r;i]]r-ri 
moxa.  Our  author  passing  by  its  other  virtues,  at  present  only  shows  as  use 
in  the  gout:  whid),  after  a  digression  concerning  cauteries,  whose  e&cacy  is 
asserted  by  Hippocrates,  Celsus,  and  others  there  quoted,  he  describes  in  this 
manner;  the  plant  dried  in  the  shad^,  freed  fi'om  filth  and  the  harder  rougher 
stalks,  and  rubbed  between  the  hands  till  it  become  like  cotton,  is  their  moka. 

mescal  work*,  tuch  u  MeditatUmM  in  Hippocradt  Teztum,  a  (reatiw  (InDulcb)  on  AksIic  diie>te«, 
&c  He  adbrded  greet  stsisiance  to  Van  Rbeede,  in  the  comporilion  of  that  superb  botankal  work 
entitled  Hortos  Malabahcot}  {of  whii^h  an  account  hni  beeit  ^'tvpn  st  pp.  5pO-o9l.  of  this  vol.  of 
theto  ab'^idgements })  and  be  liaosmitted  manjr  notices  concerDiug  East  India  plants  to  Jacob  Brejae, 
.mrbo  ioterted  tbem  in  bU  tpleodid  pobUcatioos  on  rare  exotics. 

•  This  !?  a  mo«t  ah?tird  th-'ory,  icnvcii  in  alt  prob.ibiVify  from  the  native  physicians  of  'lie  Fait ; 
and  adopted  by  tbem  for  tt>c  purpose  of  explaining  the  raaouer  in  wtucb  ihtj  tuppoK  It^ir  ^yourile 
mnedies^  burning  witb  idom  aoit  aoipunaurs,  produoft  ihdr  effect. 

i  A  species  of  Ariemisia. 

s 


£vOL.  sou.  PH1L080FHICAI.  TBANSACTIOHS.  533 

This  cotton  like  subtUnce  they  form  into  a  little  cone,  about  the  bulk  of  a  pea; 
or  else  in  a  paper  roll  it  between  their  hands  into  a  cylinder,  to  be  divided  into 

little  {K>l!ets  for  their  purpose.  The  pylse  of  the  place  being  felt,  upon  it  they 
place  the  moxa,  the  ba6:s  of  ilie  cone  next  the  skin,  then  taking  care  to  keep 
the  body  in  a  settler!  position,  they  light  tlie  apex  ui  the  pellet  either  with  or- 
dinary wood,  or  witli  an  aromatic  slick.  The  pellet  does  not  wnolly  consnrrK; 
into  ashes,  but  leaves  a  little  segment  of  its  base  on  the  part:  a  htiie  blibicr  is 
hereby  raised,  of  acineritious  colour,  without  mucii  pain,  giving  vent  to  the 
humours  an  !  ind.  They  burn  sometimes  even  to  50  pellets  on  a  place  without 
danger  ;  and  at  last  with  success.  To  separate  the  eschar,  garlic  is  applied  for 
21  hours.  The  rough  side  of  a  plantain  leaf  keeps  the  ulcer  open  ;  the  smooth 
side  heals  it:  cole-worts,  betes,  colts-lioot,  ivy,  &c.  are  substituted  for  want 
of  plantain. 

Many  of  the  Japanese  use  moxa  twice  or  oftener  in  a  year  to  prevent  sick- 
ness, as  solemnly  as  Europeans  purge  or  bleed.  In  the  most  grievous  chronic 
diseases,  and  even  in  persons  emaciated  by  consumptions,  as  an  arcanum  they 
burn,  in  four  points  near  the  os  sacrum,  two  on  each  side,  lying  in  a  direct 
line  crossing  the  spine  at  right  angles.  Analagous  to  this  practice,  in  a  long 
digression,  the  author  quotes  outol  Hippocrates  many  instances  and  precepts  for 

burning  in  most  chronic  ca>;cs. 

The  whole  art  lies  in  designmg  the  points  to  be  burnt  for  each  distemper; 
which  secret  is  in  the  hands  of  particular  surgeons,  who  have  tbrmed  rules  to 
direct  them;  as  also  imsges  in  their  houses  marked  in  all  those  places  that  am 
proper  to  be  burnt.   And  to  show  the  necesidty  of  a  due  observing  of  proper 
places,  be  asserts,  on  his  own  knowledge,  that  burning  on  the  linea  alba,  a  finger's 
length  below  the  navel,  infallibly  causes  barrenness,  especially  in  men;  where- 
fore that  line  is  always  avoided.    Aside  from  it  above  the  navel,  burning,  they 
say,  restores  lost  appetite,  as  also  if  moxa  be  applied  to  the  shoulder  blades. 
For  a  gonorrhaa  and  weakness  of  the  spermatic  vessels,  the  parts  about  tlie 
loins  and  the  os  sacrum  are  to  be  burnt;  for  the  coli<^  on  the  abdomen;  and 
for  the  (ooth>ad),  on  the  chin  at  theoommissure  of  the  under  jaw-bones.  With 
these  and  sudi  like  instances,  and  a  receipt  for  hysterical  lozenges,  made  of  this 
artemisla  or  mugwort,  of  constant  use  among  the  women  of  Japan,  our  author 
"concludes  his  discoia^. 

Mantissa  Schcmatica,  Here  the  author  gives  four  drawings  of  those  iiDso-e? 
the  Japanese  physicians  keep  in  their  houses,  nsarked  in  those  places  whicii  iliey 
burn  with  moxa  and  perforate  with  their  needle;  annexing  the  inscriptions  be- 
longing to  those  images,  which  contain  a  brief  account  of  their  physic  and 
anatomy.  They  use  inwardly  three  plants^  much  extolled  for  their  virtues, 
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above  all  others^  1.  rockqualiph,  bearing  fruit  like  kidney  beans,  and  a  root 
yellow,  bitter  and  odoriferous;  2.  xintiu,  a  tuberous  root  smelling  like  lovage, 
remarkable  among  them  for  iu enticing  fish  by  the  scent  ;  and,  3.  nixziu,  whose 
root  thev  make  tlie  basis  of  all  decoction*;,  in  which  form  they  exliibit  all  inward 
vnpdicines;  neither  do  they  give  many  more  tiian  these  named.  Their  internal 
niedicmcs  are  caleiactive  and  discussers  of  wind;  and  if  those  fail,  they  presently 
have  recourse  to  moxa  or  their  needle. 

De  Acupunctwa.  The  needle  is  made  long,  slender,  sharp,  of  gold,  or  at 
least  silver,  with  a  wreathed  handle. 

It  is  to  be  conveyed,  either  by  the  hand  or  a  little  maTlet,  into  the  part  gently^ 
a  {inf!;er's  breadth  or  more,  as  the  cnse  requires,  and  to  be  held  there  for  the  space 
of  30  hieaihiii[:s,  if  tlie  patient  can  bear  it,  otherwise  repeated  punctures  are 
ratlier  used,  l  lie  puncture  must  he  when  the  party  is  festu)g,  deeper  in  a  great 
than  less  disease;  in  old  than  )OLa;g^  men;  in  grown  persons  than  in  those  that 
are  lean  and  tender;  in  fleshy  parts  than  iii  nervous.  The  needle  is  chiefly  used 
in  diseases  of  the  head  and  lower  belly;  and  is  applied  to  the  head  in  head* 
aches,  lethsrgics,* convulsions,  epilepsy,  diseases  of  the  eyes,  &c.;  to  the  ab'' 
donien  in  colic,  dysentery,  want  of  appetite,  hysterical  disorders,  surfeits, 
pains  of  the  belly  and  joints,  obstructions  of  the  hver  and  spleen,  &c.  The  womb 
itself  may  be  perforated,  the  Japanese  affirm,  and  the  floatus  wounded,  when  its 
motions  are  enormous  and  threaten  abortion.  In  these  cases  the  needle  must 
be  applied  to  the  part  whence  the  distemper  arises;  to  the  stronger,  on  the  beck ; 
to  the  weaker,  on  the  abdomen:  where  the  pulse  scarcely  is  perccivetl,  there  the 
puncture  must  be  made  in  the  arms,  a  little  beside  the  veins.  The  surjrpons 
keep  by  them  images,  whercm  ull  the  places  in  the  body  proper  for  the  needle 
are  designed  by  mark.s.  The  author  himself  was  an  eye  witness  of  the  use  of  this 
puncture  on  a  soldier,  who  being  aiBicted  with  violent  disorders  of  the  stomachy 
and  frequent  vomitings,  at  sea,  suddenly  relieved  himself  by  pricking  a  thumb's* 
breadth  deep  into  four  different  p^  i    ,  about  the  region  of  his  pylorus. 

In  his  discouHie  of  chemistry,  he  asserts  its  antiquity  as  far  back  as  Ttibat 
Cain,  whence  he  thinks  the  Vulcan  of  the  heathens  by  some  small  change  of 
letter;  took  hi^  name;  that  therefore  Hermes  Trismegistus  was  not  the  inventor 
of  it,  but  learnt  it  of  Abraham  in  Eg)pt,  ifc.  &c. 

In  his  diacourse  of  physiognomy,  after  making  some  remarks  on  the  vanity 
of  astrology  and  chiromancy;  he  observes,  that  the  countenance  is  the  epi. 
tome  of  the  whole  man,  representing  (if  dissembling  intervene  not)  all  the 
inward  j>a«sions  and  motions  of  the  soul:  and  this  upon  the  accovmt,  that  the 
temperament  o\  tiie  budy  influencing  tlie  manners  of  t;ie  mind,  also  disposes 
variously  the  Uueamenis^^  complexion,  features,  and  air  of  the  face.   Tbeii  de> 
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scribing  the  dtlFerenc^  of  complexions,  with  physiognomical  signs  thence 
arising;  showing  also  what  effects  dimate»  custom,  and  dissimulation  have,  in 
ftllering  the  race;  giving  a  brieraccount  of  choleric,  phlegmatic,  sanguine,  and 
melancholic  dispositions;  recounting;  some  signs  of  virtues  and  vices  in  men; 
and  lastly,  reckoning  up  the  humoui-s  and  maaners  of  severai  particular  nation?, 
the  author  seems  to  have  brought  together  all  the  most  general  rules,  and  to 
have  given  the  reader  a  scheme  and  prospect  of  the  whole  art  of  physiognoro} . 
The  work  concludes  with  a  discourse  on  monsters. 

Some  Observations  on  the  Ruins  of  a  Roman  JVall  and  Mult  angular 'Tower  at 
York.    By  Mart.  U$ter,  Esq.    W  149,  P-  238. 

Tn  carefully  viewing  the  antiquities  of  York,  and  particularly  what  might  re- 
late to  the  Roman  empire,  of  wliicli  this  place  had  been  a  seat,  and  the  rP'-iden-e 
of  at  least  two  of  the  emperors,  Severus  and  Cunstantine,  I  found  a  part  of  a 
wall  yet  standing,  which  is  undoubtedly  of  th.u  time;  il  is  the  souih  wall  of  the 
Mint-yard,  being  formerly  an  hospital  of  St.  Lawrence,  looking  towards  the 
river,  and  consists  of  a  multangular-tower,  whidi  led  toBootham  Bar,  and  some 
yards  of  wall,  which  ran  the  length  of  Coning-street. 

The  outside  towards  the  river,  is  the  most  \vnrtliy  of  notice.  It  is  faced  with 
a  very  small  square  stone,  of  about  4  inches  thick,  and  hid  in  level  courses, 
like  our  modern  brick  work;  but  the  length  ot  the  stones  is  not  obsci\  ed.  be- 
ing such  as  they  fell  out  in  hewing:  from  the  foundation  20  courses  of  this 
smalt  squared  stone  are  laid,  and  over  them  5  courses  of  Roman  brick :  these 
bricks  arc  laid  some  lengthwise,  and  some  endwise  in  the  wall,  and  were  called 
Uteres  Diatoni:  after  these  5  courses  of  brick,  other  22  courses  of  small  square 
stones  are  laid  as  before,  and  then  5  more  courses  of  the  same  Roman  bricks  are 
overlaid,  beyond  which  the  wall  is  imperfect,  and  topped  with  modern  building. 
Note,  that  in  all  this  height  there  is  no  casement  or  Joop-hole,  being  one  entire 
and  uniform  wall,'  from  which  it  seems  the  wall  had  been  built  some  courses 
higher  after  the  same  manner. 

These  bricks  were  to  be  as  throughs,  or  as  it  were  so  many  new  foundations 
to  that  which  was  to  be  supersttncted ;  nnd  to  bind  the  two  sides  together  firm- 
ly; for  the  wall  itself  is  only  faced  with  small  square  stone,  and  the  middle 
filled  with  mortar  and  pebble.  And  least  it  should  seem  strange,  tiiat  bricks 
should  give  a  firmness  to  stone  buildings,  Vitruvius  testifies,  and  ihercfure  com- 
mends brick  building  before  stone,  even  for  the  duration;  and  therefore  in 
Borne,  abatement  was  always  made  for  the  age  of  stdne  building:  none  for  that 
of  brick,  provided  it  kept  its  level,  and  stood  upright  upon  its  foundation;  and 
therefore  to  excuse  it,  he  at  laige  gives  a  reason  why  the  Romans  suffered  not 

4  IS  2 
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brick  buildings  to  be  made  within  the  city  of  Rome,  as  a  thing  not  of  choice, 
but  necessity,  these  brick  buildings  bdng  certainly,  in  that  great  architect's  opi- 
sion,  to  be  preferred:  the  law,  says  he,  suffers  not  a  wall  to  he  made  to  the 
street-ward  above  n  foot  and  a  half  thick,  and  partition  walls  the  same,  lest 
they  should  tnke  up  too  much  room.  Now  bnck  walls  of  a  foot  and  a  half 
thick,  unless  Lhcy  were  diplinthii  or  triplintbii,  cannot  bear  up  above  one  story; 
but  in  so  vast  and  maj^t*c  a  city  as  old  Rome,  there  onght  to  be  innumerable 
habitations;  therefore  when  a  plain  area  or  building  of  one  story  could  not  re- 
ceive such  a  multitude  to  dwell  in  the  city,  the  thing  itself  compelled  them  to 
raise  the  houses  higher,  and  tlierefore  they  had  strange  contrivances  of  out- 
jetting,  and  ovtr-h.mging  stories  and  balconies,  he;  wluch  r^sons  it  rightly 
considered  are  great  mistakes;  tor  at  this  day  it  is  demonstrated  that  a  firm 
building  may  be  raised  to  many  stories  height  upoa  a  foot  and  a  half  thick  wall. 
The  oversight  of  the  Romans  was  the  vast  sijse  of  their  bride;  for  the  smaller 
the  brick  the  firmer  the  work,  there  being  much  greater  tirmn^s  in  a  multitude 
of  angles,  as  roust  be  produced  by  a  small  brick,  tlian  in  a  right  line;  and  this  is 
the  reason  of  the  strength  of  buttresses  and  multan!;ular  towers,  &c. 

Those  hricks  are  abuLit  1/  inches  of  our  measure  in  length,  and  about  II 
ind\es  broad,  and  '2  incl>€s  and  a  half  thick;  agreeing  very  well  with  the  notion 
of  the  Roman  foot,  which  the  learned  antiquary  Greaves  has  left  us;  viz.  of  its 
being  about  half  an  inch  less  than  ours;  they  seem  to  have  shrunk  in  the  baking, 
more  in  the  breadth  than  in  the  length;  which  is  but  reasonable,  because  of  their 
easier  yielding  that  way;  and  so  for  the  same  reason,  more  in  thickness,  if  we 
suppose  them  to  have  been  desicrned  in  the  mould  lor  3  Roman  inchei-. 

Tins  demonstrates  Pliny's  measures  to  be  right,  and  not  those  of  Vitruvius, 
as  they  are  esctaut;  which  makes  me  much  wonder  at  the  confidence  of  Djuiel 
Barbaras  affirming  the  bricks  now  to  be  found,  are  all  according  to  Vitruvius 
and  not  Pliny's  measures;  for  all  that  I  hav«  yet  seen  in  England  are  of  Pliny*a 
measures;  as  at  Leister  in  the  Roman  ruin  there,  called  the  Jews  Wall;  at  St. 
Albans,  as  1  remember,  and  here  with  us  at  York.  And  lo  go  no  fi^rther  for 
arguments  tlian  this  very  chapler  oi  Vitruvius.  the  difilmtli;]  [)antes  in  Rome 
were  against  law,  and  the  single  brick  wall  was  only  allowed  as  standard,  viz. 
a  foot  and  a  half  thick  wall,  or  one  Roman  brick  a  length,  as  was  above 
noted. 

Pliny  lived  sometime-  after  Vitruvius,  and  being  a  professed  transcriber,  and 
as  it  appears  from  this  very  place,  having  takejo  the  whole  business  of  brick 

almost  verbatim  out  of  him,  anfl  not  differing  m  any  one  thing  in  the  whole 
chaptrr,  but  ni  tl-is,  or  tiie  ii  eaL^ure  of  the  didoron;  and  ihc  bricks  demon- 

^truiing  the  truth  of  that  difference,  u  is  but  reasonable  we  should  make  Vitru* 


vios's  longttin  pede  latum  semipede,  a  foot  long  and  half  a  foot  broad,  a  fault 

of  VUnivius's  copiers. 

I  shall  conclude  this  discourse  with  this  remark,  that  propoi  lion,  and  a  plain 
uniformity,  even  in  the  minutest  parts  of  building,  is  to  be  observed,  as  this 
miserable  ruin  of  Koman  workmanship  shows.  In  our  Gothic  build- n^s  thpre  is 
a  total  neglect  of  the  measure  and  proportion  of  the  courses,  as  if  that  was  not 
much  material  to  the  beauty  of  the  whole,  whereas  indeed  in  nature's  works  it 
is  from  the  symmetiy  of  the  very  grain  that  much  of  the  beauty  arises. 

On  the  Colour  and  DiHrU/ution  of  the  Chyle.    Bg  Martin  Luter,  Esq* 

N-    14Q,  p.  242. 

These  [thoughts  contribute  notlung  to  tlie  elucidation  of  the  Sul^tS  of 
digestion  and  chylification,  and  are  tiierefore  omitttsJ. 

On  certain  Cot^tntctions  of  the  Planets  Jupiter  and  Saiwn,    By  J.  F.  [John 
Flamsteed],  Astron.  Reg.  et  R,  S,  S,   N*  149,  ?•  244. 

Whilst  common  observers  have  wondered  to  see  the  two  superior  planets  Sa- 
turn and  Jupiter  continue  so  near  et\ch  other  thi  s  whole  year,  and  OUr  astrologers 
have  affrighted  them  with  fearful  predictions  of  direful  events  to  succeed  this 
appearance,  tiie  more  judicious  are  desirous  to  know  how  often  and  at  what 
time  their  conjunctions  happen,  that  by  comparing  their  tables  of  tliese  planets* 
motions  with  the  observed  appearance,  they  may  be  the  better  able  to  correct 
them,  and  i  ender  them  tnore  agreeable  to  the  heavens.  Examining  our  ancient 
epheinerides,  I  do  not  find  that  three  conjunctions  of  Satorn  and  Jupiter  have 
ever  happened  in  one  yc.-?r*s  space,  since  they  were  first  in  use,  till  this  present.. 
Those  of  Moletios,  calculated  from  the  Aiphonsme  tibles,  indeed  make  three 
in  the  space  of  8  months,  between  August  1563,  and  April  1564  inclusive.  But- 
theephcmeridesofStadius,  calculated  from  the  IVutenic,  make  only  one,  on  the 
26th  of  August,  of  which  Junctinus  gives  us  the  following  observation,  in  the 
preface  to  his  astronomical  tables.  Anno  1563,  Aug.  24,  I4h.  30m.  P.M. 
Jupiter  on  the  norlh-side  as  it  were  covered  Saturn,  which  was  on  tlie  south- 
side,  and  both  the?e  planets  were  at  the  end  of  29°  of  Cnncer.  Kiocioii  hence 
concludes  tiiat  the  planet  Jupiter  covered  some  p;Trt  of  Saturn  at  this  time.  But 
without  reason,  for  the  words  ^uasi  coopcriebat  intimate  not  that  the  one  did 
corporally  cover  the  other,  but  rather  that  there  was  some  small  interval  between 
them.  The  Caroline  tables  make  the  visible  latitude  of  Saturn  now  1 1'  45*,  of 
Jupiter  20'  JO*,  both  north,  the  conjunction  being  some  few  days  past:  but  be* 
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cause  thdr  latitudes  alter  slowly,  we  may  hence  conclude  the  difference  8'  25'  to 
have  been  nearly  their  distance  at  that  time,  these  ubies  being  grounded  on  the 
Tychonicobser\  :.t ions  made  within  less  than  40  years  after;  and  showing  the 

latitudes  of  the  planets  well  at  this  time,  near  100  years  later,  we  may  conclude 
to  have  answered  them  as  well  then;  and,  if  we  consider  how  small  a  space  the 
distance  ot  8  y  riiinutes  nppcar  to  the  naked  eye  in  the  iieavens,  especially  be- 
tween tvvosucli  bnghi  planets  as  Saturn  and  Jupiter,  that  the  Caroline  distant 
agrees  very  well  with  tlie  words  of  Junctinus,  and  that  Riccioli  was  mistaken. 

Their  next  conjunction,  according  to  Maginu8*s  ephemerides,  founded  on  the 
Priitenic  numbers,  was  April  2Q,  1583,  an  21"  of  ^,  the  sun  being  then  in  17* 
of  ;  so  that  the  planets  rising  before  him,  in  signs  of  sliort  :i!;ceii?ion  nnd  with 
south  latitude,  this  congress  could  not  be  observed  by  Tycho,  who  was  mmd- 
lul  ot  it,  appears  by  tliis  note  in  page  55  of  hii  Histom  Cceiesiis.  May  30, 
A.  M.  as  soon  as  we  saw  Saturn  after  the  conjunction,  the  following  distances 
between  Jupiter  and  Saturn  were  taken  with  a  radius^  viz.  at  Ih.  47m.  3^  24'; 
and  at  lb.  50m.  3^  24'. 

The  same  ephemerides  show  the  next  conjunction  of  Saturn  and  Jupiter 
l603,  Dec.  14,  at  noon,  in  9®  36'  of  J ;  but  the  ingenious  Kepler  and  our  Sir 
Christopher  He) don  found  it  by  observation  7  days  sooner,  or  the  7th  day  of 
the  same  moiuh  in  the  morning,  in  near  8°  of  the  planets  being  then  but 
newly  emerged  from  tlie  sun  s  rays. 

The  ephemerides  of  the  learned  Kepler,  calculated  from  his  own  Rudolphine 
tables,  makes  the  next  conjunction  l623,  between  the  7th  and  8th  of  July,  in 

4&  of  St;  the  planet  Saturn  being  then  only  4'  to  the  north  of  Jupiter:  but 
this  first  conjunction  in  the  fiery  Trigon,  happening  under  the  sun^s  beams,  was 
.not  ohsen  :tble. 

By  tlic  same  tables  and  ephemerides  of  Eichstade,  calculated  from  them,  these 
planets  met  again  in  the  '25th  degree  oi  between  the  1 5th  and  iOth  of  Feb. 
1.643,  with  a  degree  difference  of  latitude. 

By  the  joint  consent  of  Eichstade's  and  our  Wing's  ephemerides,  the  same 
planets  were  in  conjunction  again  l663,  on  the  lOtb  of  October  at  noon,  in 
13*  30'  of  I ,  with  I*  difference  of  latitude.  This  conjunction  was  observable 
.after  sun-set  in  our  latitude,  but  I  hear  not  that  any  one  obser\'cd  it. 

In  each  of  these  years  there  happened  only  one  conjunction  of  the  two 
superiors:  nor  is  it  possible  that  there  can  be  more,  except  the  Heliocentric 
conjunction  fall  near  the  opposition  of  the  sun;  for  then  there  may  be  three, 
two  direct,  and  one  retrograde,  as  has  been  within  the  space  of  7  months,  be- 
tween October  and  May  last  inclusive  of  which  the  true  times  are  determined 
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from  the  following  observations,  of  the  distances  between  the  two  planetSj  in 
October  l6B2: 

5*  l?"*  5 between  their  centres   *  34'  54* 

54  . .     the  same  repeated   34  48 

11^    13     49  ... .  between  the  centres   16  2 

54  ....  repeated   16  4 

14  3  . . . .  between  the  near  limbs   15  23 

17    14    10  ....between  the  centres   20  9 

17  •  • . .  repeated   20  l» 

21  ....  again   20  M> 

2S  ....  between  the  near  limbs  ig  4^ 

83  ....  between  tlie  remote  limbs  , , . ,  ^.  . .  20  3/' 

15  9  . . . .  Saturn  iVom  Castor  s  heel  48  3(2^  25- 

14  ....  Jupiter  from  the  same  ......48  45  5 

17        repeated  48  45  20 

20  ... .  Saturn  from  the  same   48  32  20 

SO  ....  between  the  centres  again   ao  30- 

19    15    41  ... .  between  the  further  limbs   26  1 

45  ....  their  centres   .  .  25  3/ 

47  ....  tlieir  near  limbs   25  j  1 

22    18   25  ....  their  centres   33  IQ 

29  ....  repeated  .  «.  33.  26 

The  distances  between  the  planets  were  measured  with  the  micrometer  and  a 


l6-foot  glass;  from  the  fixed  stars  with  the  sextant:  those  of  the  I2th  day  by 
my  assistant,  myself  being  then  very  ill  of  the  stone;  the  rest  by  myself* 

On  the  llA  day  the  p'nnet  Jupiter  wa^  trr  consequence  of  Saturn,  something 
less  distant  from  him  tlian  he  had  been  observed  on  tlie  5tii  day,  near  tlie  same  . 
hour.  Hence  the  middle  time  between  these  observations  is  pointed  out  for  the 
time  of  their  true- conjunction.  But  to  determine  it  more  accurately^  I  shall 
examine  the  observations  made  with  the  sextant  on  the  17  th  day,  which  being 
nearest  the  time  are  most  proper  for  this  purpose. 

The  correct  longitude  of  the  heel  of  Castor  is  now  25  0*  50'  42*,  its  latitude 
51'  40^  south.  Thelatitudfrof  Saturn  by  the  Caroline  tables  5&  20*,  of^Fupiter 
41'  30",  both  north. 

By  the  assumed  iatiiude  of  Saturn  s6'  20*,  and  his  distance  from  the  heel  of 
€astor,  observed  and  corrected,  48*'  32'  Z<f,  I  find  their  difference  of  longitude 
■  48^  30'  37';  therefore  Saturn  in  Leo  \^  21' 

By  the  latitude  of  Jnptter  assumed  41'  30*,  and  liis  distance  from  the  star  4BS  ' 
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45'  20*;  their  difierence  of  longitude  is  48**  43'  5^,  and  Jupiter*s  place  in  Leo, 
Iqo  34'  BgF. 

Hence  Jupiter's  place  in  consequence  of  Satum^s  13'  ao*,  with  which,  and  the 
distance  of  their  centres,  observed  the  snrne  night,  20'  12',  I  find  the  true  differ- 
ence of  their  latitudes  15'  20";  only  half  a  minute  different  from  what  I  assumed 
it  on  the  autliority  of  the  tables. 

The  apparent  motion  of  Jupiter  from  the  14th  to  the  ]8th  day  of  October,  by 
an  ephemeris  exactly  calculated,  and  made  agreeable  to  these  observations,  is 
29'  1 6',  of  Saturn  1 5'  01',  both  direct ;  hence  the  motion  of  Jupiter  from  Saturn 
in  4  days,. is  14'  15'.  I  say  therefore,  »$  4  days  motion,  or  14'  J5*,  is  to  4 
days  or  96  hours,  so  is  13'  10",  which  Jupiter  is  past  the  conjunction  of  Saturn, 
to  90  hours,  or  v3  days  18  hour.=i,  ihc  tiiue  inlerlapscd  since  the  coninnction; 
which  taken  Irom  the  1/tii  day  15  hours,  the  time  of  my  observation,  gives  the 
true  time  of  the  conjunction  of  the  two  planets  on  the  13th  day  21  hours  after 
noon,  or  according  to  the  common  account/ the  14th  day  at  g  o'clod^  in  the 
morning.  At  which  time  Saturn  is  with  Jupiter  in  iff*  <f  7^  of  Leo,  with  15^ 
more  northern  latitude. 

The  Ada  Eruditorom  Lipsicn-^ta,  page  366,  make  this  conjunction  to  have 
h.ippened  the  same  day  in  the  same  longitude  with  the  1  lih  star  of  Leo;  whoso 
place  they  state  in  Leo  19**4',  latitude  0°  1& north,  witii  14  diHerence  of  lati- 
tudes betu-een  the  two  planets.  But  their  observation  seems  to  have  been  made 
only  by  the  judgment  of  the  bare  e>'e,  without  an  instrument,  which  consider- 
ed, I  wonder  not  that  it  difiers  at  all,  but  rather  that  the  diO^nce  is  so  small 
from  this  determination. 

An.  l683,  Jan.  ig,  viewing  the  planets,  then  both  retrograde,  with  the  16- 
foot  glass,  I  found  them  approached  within  a  measurable  distance  of  each  other; 


when  I  began  to  take  the  following  measures: 
l683  ^ 

Jan.  19,  6  41  . .  between  their  centres  ^ ..... .     °  33'  26' 

45  . .  repeated   33  24 

49  . .  between  the  remote  limbs   33  gjj 

Jan.  26,  both  planets  being  in  g  to  the  sun. 

20,   6    3  . .  between  their  centres.   15  s 

7  ..repeated  .  iB  6 

J    O  «.  between  their  remote  limbs   15  31 

12  .  .between  their  centres   J5  5 

14  . .  repeated  ..►..,......»♦,  15  2 

17  ..between  their  next  limbs   14  29 

20  ..repeated......,,,,,,..,,...,,,,,.,,,  14  21 
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From  observations  formerly  made,  I  have  determined  the  true  places  and 
latitudes  to  this  present  time,  viz.  of 

The  heel  of  Castor  25     0^   51'    10".  .Lat.O*   51'   40*  south. 

Bright  *  in  the  Lion's  head,  E.  Leo  1 6    15    27  9    4!      7  north. 

Lion's  heart  Leo  25     24     45  O    26     20  north. 

And  from  the  above  recited  measures,  the  true  clistaiices  of  the  planets  irooi 

these  stars,  Jan  26,  at  gh.  40m.  P.  M.  as  folbws : 

Saturn  from  the  heel  of  Castor.  46^ 

Jupiter  from  the  same  46   18  10 

Saturn  from  the  Lion's  heart   6    29  40 

Jupiter  from  the  same   8    19  O 

Saturn  from  the  bright  *  in  the  Lion's  head,  E   8    29  40 

Jupiter  from  the  saibe.   *8   42  10 
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Whence  I  collect  the  true  pbcrs  at  this  time,  y'lz. 
or  Saturn,  Leu  ]G'  bf  ,  lO"';  latitude       \i'  10.' 
Ot  Jupiter,  Leo  )/      ?     10;  latitude  l      l  30, 
Differences  of  longitude,         10     O ;  of  lat.        1 1  40. 

•The  retrograde  motion  of  Jupiter  from  Saturn  in  4  days,  between  the  26tK 
anddOth  of  thia  month,  by  my  correct  cphemerls,  is  12*  15'.  1  say  therefore, 
as  12'  \  is  to  4  days  or  (>6  hours;  so  is  lo'  O',  the  difference  of  the  pbnets* 
present  !cn!iitudes,  to  76  hnji  s,  or  3  da\  s  6  ituurs,  which  therefore  added  to 
the  livT)e  oi  iliai  observation,  Jan.  26d  yli  f ,  gives  the  true  time  of  the  oon« 
junction,  Jan.  20,  l6  hours  after  noon,  or  according  to  the  common  account 
Jan.  30,  at  4  o'clock  in  the  morning.  At  which  time  both  the  planets  are  in 
16"  4H,  with  lJ4-min.  diflerence  of  latitude  or  distance  from  each  other. 
Which  is  further  confirmed  by  the  measured  distances  of  the  plaaets  on  tiio 
aoth  at  night  before  recited. 

On  the  aStli  day,  at  Oh.  40m.,  the  sun's  true  place  was  b)  my  tables  in  xcf 
17*       !  80       ^'^  about  -j.  of  a  degree  past  their  opposition. 

Towards  the  latter  end  of  the  following  April,  the  planet  Jupiter  b^an  to  ap> 
proach  Saturn  again,  both  being  now  direct ;  the  28th  at  night,  with  the  lO- 
font  sylass  and  micrometer,  I  measured  the  distances  as  below : 


Aprii  2S,  10''  21". . . .  between  their  centres   *    32'  3a' 

23  ....  repeated,   32  33 

24  . . . ..  between  their  next  limbs   32  ^ 

26  ....repeated   32  2 

May  7,     8   59  ... .  Jupiter  from  the  Lion's  heart   10    59  o 

9      1  ....repeated   H_)    59  O 

3.^. ...  Saturn  fromliic  Lion's  tiearl   iO    58  50 

5        repeated   10   58  60 

11  ....  Jupiter  from  £  in  the  Lion's  head. .....  8    55  35 

16  ....repeated....   8    55  40 

17  Saturn  from  the  same  star.   8    39  40 

li  ...  .repeated   8    39  40 

VVitl)  the  jVIicrou)eter. 

30  ....between  their  centres   IS  38 

33  ....  repeated  .   15  37 

35  ....  between  their  next  limbs.  -  15  3 

36  repeated                                           .  15  O 

40^ ....  between  their  i emote  limbs. .  .*   I6  2 


42  ....  x'epeatedc  *.*...>. ...  .«#.•«......•.*«         1^  5& 
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With  the  Sextant  again. 

May  9f     lO*'  20"*. . . .  Jupiter  from  B  in  15^. T, . ,  38    11  45 

23  ...» repeated   38    11  4 

26  ....  Saturn  from  the  same  star.   38    10  55 

28  ....  repeated   38    10  45 

11,     9   28  ....  between  their  centres.   20  2 

31   ...repeated  ;   20  2 

16,      9    22  ....  between  their  centres — dubious   3  t  4 

From  these  observations  I  state  t!ie  distaaces  of  the  planets  from  the  fixed 
ftars  May  7,  at  9h.  5m.  P.  M.  as  follows : 

Saturn  from  the  Lyon*8  heart  ,   10   58  50 

Jupiter  from  the  same  ,   10   59  8 

Saturn  from  E  in  the  Lyon^s  head  ;   8    39  40 

Jnpiter  from  the  same   g    55  35 


Hence  the  true  longitude  of  Saturn  SI---  -  i-i*  17'  41*;  lat.  1'  12'  46*  north 

of  Jupiter  <>^. ...  1-1  'i6  37  ?  fat.  O  b6  43  nortii 
Diii^ence  of  longitude   1    4     lat.  0  16  3 

'Hie  difference  of  latitudes  something  exceeds  the  distance  measured  vith  the 
micrometer,  by  reason  that  the  wind  then  shaking  the  sextant  permitted  us  not 
to  he  so  exact  as  usual,  but  the  difference,  bdng  less  than  half  a  minute,  I 
esteem  inconstdernble. 

The  diurnal  mouon  of  Jnpiter  from  Saturn  wns  now  3'  15*.  Therefore  as 
3'  15*,  one  day's  motion,  is  to  one  day  or  '24  hours,  so  I' 4*  the  distance  of 
Jupiter  from  the  <5  with  Saturn,  to  8  hours;  the  interval  between  the  observa*  ■ 
tion  and  following  conjunction,  which  was  therefore  I7h.  after  noon,  or  accord- 
ing  to  the  vulgar  reckoning,  May  the  8th,  at  five  o'clock  in  th^-  morning.  At 
which  time  the  true  place  of  tlie  planet  s  is  9,  14"  28'|-,  the  difference  of  their 
latitrLd(?s  15'  40*,  Snturn  being  so  much  more  northerly  than  Jupiter. 
•  In  all  the  best  esteemed  astronomical  tables  extant,  the  mean  moiions  of  the 
planet  Saturn  are  too  swift,  of  Jupiter  too  slow,  considerably ;  lience  it  came  to 
pass  that  they  made  the  direct  conjunctions  some  days  later,  the  retrograde 
earlier,  than  tb^  were  found  by  obsenration. 

Trait  de  rOrgane  de.  fOuie,  par  Mons.  Du  Ferne^,    Svo.  A  Paris,  1083. 

N**  140,  p.  259. 

Tliis  work  is  divided  into  3  parts,  the  fii-st  of  whirh  cont.iins  an  anatomical 
docrrption  of  the  organ  of  hearing.  The  'lud  tlie  u<e  of  all  the  p;irts  of  that 
Ofgan,  grounded  on  the  mechanism  of  the  whole.    The  3d  and  last,  the  di$- 
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eases  incident  to  this  organ,  with  a  faW  aooount  of  their  causies  and  remedies. 
The  whole  is  illustrated  by  1 6  plates,  in  which  the  several  parts  of  the  ear  are 
(for  the  clearer  understanding  thereoQ  represented  laiger  than  nature. 

jfn  Account  of  two  Letters  of  M,  PerrauU  and  JItf.  Mariotte,  eoneeming  Ftsion, 
'  Printed  at  Paris,  l6e2.        140,  p.  265. 

The  occasion  of  these  3  letters  was  .in  observation  of  Mr.  Mariotte's,  that 
any  object  is  not  seen  when  the  species  light  upon  the  basis  of  the  optic  nerve. 
The  experiment  on  which  it  is  grounded  is  this:  take  a  piece  of  white  paper 
of  6  incl  es  diameter,  and  fasten  it  on  a  dark-coloured  wall,  that  it  may  be 

level  with  the  pye  ;  tn\c  another  small  piece  of  paper,  and  place  it  towards  the 
left  hand,  at  '2  feet  distance  from  the  fct  nsrr,  but  about  2  ?nches  higher  on  the 
walli  it  you  tiien  remove  to  the  distance  of  8  or  9  feet,  atid  close  the  left  eye, 
fixing  the  right  on  the  smaller  piece  of  paper,  the  larger  paper  wilh then  quite; 
<ri8appear. 

It  is  not  at  all  doubted  but  the  unage  which  should  appear  falls  just  on  the 
base  of  the  optic  nerve;  it  is  also  certain  that  the  retina  is  to  be  f'  tk!  in  that 
place,  but  the  choroid  not ;  which  gives  a  very  fair  5u3|ncion  to  M.  Mariotte, 
that  the  choroid  is  the  pent  of  vision,  and  not  tile  rttina. 

.  The  noveUy  of  this  opiuiun  has  found  many  opposers,  and  among  the  rest 
M.  Perrault,  whose  arguments  in  the  first  letters  are  in  short  reduced  to  3* 
beads.    1.  If  the  choroid  were  the  seat  of  vision,  its  funcUon  would  be  hindered 

by  tlie  branches  of  blood-vessels  lying  in  the  retina.  2;  The  choroid  should' 
not  be  rviir:-::;c;l  and  unequal,  nor  li:ird  and  thick,  nor  have  a  slime  or  dirtiness 
on  it,  to  hinder  the  impression  of  light,  nor  want  a  commnnic-ation  with  the 
optic  nerve.  3.  If  the  want  of  vision  in  the  foregoing  experiment  may  be 
solved  by  any  of  the  two  probable  reasons  here  offered,  then  there  is  no  need  of 
discharging  the  retiha. 

To  the  Brst  of  these  M.  Mariotte  answers :  that  there  are  di^fects  m  vision* 
caused  by  the  blood  vessels  in  the  retina  i  but  these  defects  are  not  sensible* 
when  we  look  with  both  eyes,  for  there  are  no  vessels  thnt  lie  ?o  near  the  optic* 
as  to  hiiifier  a  direct  view,  and"  in  on  ubiique  one  eye  helps  the  other,  it' 
being  diilicull.  fur  the  ray&  to  fall  on  a  like  plitue  la  each  eye.  Again,  these, 
vessels  that  are  nearest  the  optic  axis  are  no  tliicker  than  a  hair,  or  the  240th 
part  of  an  inch,  and  being  in  the  surface  of  the  retina,  are  at  some  distance 
from  the  choroid,  so  as  to  let  rays  enough  pass  under,  for  the  distinguishing  of 
objects  not  very  fmnl!,  The  vessels  also  that  carry  the  blood  arc  clear  and  j.'cl 
Hiicidj  causing  a  rdraction  that  is  helpful  to  vision.   Here  also  may  enter  some.- 
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general  considerations:  as,  that  the  impression  of  a  luminous  object  remains 
some  time  in  the  oi^an:  that  some  fibres  being  stron^y  moved,  others  near 
them  are  also  in  irotion ;  that  the  eyes  are  always  in  motion,  and  very  hard  to- 

be  fixed  in  one  place,  though  it  were  dcsird 

To  the  'lad  head  iie  answers,  that  the  concaviiy  of  the  choroul  cannot  be 
very  rugged  i  for,  on  dissecting  an  eye  and  removing  the  retina,  llic  surface 
of  the  choroid  has  reflected  an  object  as  distinctly  as  a  concave  speculum.  That 
there  appears  no  soil  or  dirtiness  till  the  outward*  cuticle  is  broke,  and  then  the 
oi^an  is  disordered.  As  for  the  thickness  of  it,  he  says,  fnuh  it  in  a  man 
but  as  a  bheet  of  paper,  or  the  p'm  mater  in  tl^e  brain.  That  the  bload-ves^e's 
are  woven  t^jgether  wiiii  the  nervp-;,  on  which  account  tljere  may  be  as  true  a 
sense  of  hght  lu  them  as  there  is  of  pain  in  tlie  hand  when  it  is  pricked  with" 
the  point  of  a  needle }  and  perhaps  the  presence  of  veins  and  arteries  in  a  mem' 
ber  is  absolutely  necessary  to  sensibility. 

To  the  3d  head,,  where  M.  PerraoFt  gives  reasons  why  there  is  no  vision  on 
the  ba^e  of  the  optic  nerve,  as  first  supposing  that  vision  is  to  be  made  on  a' 
sniooih  surface,  the  optic  nerve,  which  is  a  bundle  of  fibres,  is  not  smoothed' 
at  its  first  entering  the  retina,  but  afterwards  when  the  fibres  are  dissolved,  and 
spread  into  a  coat,  as  when  rags  are  made  into  paper.   Here  M.  Mariotte,  if  I 
rightly  comprehend.him,  denies  that  the  retina  consists  of  fibres,  affirming  it  to 
have  nothing  but  a  mucousness,  with  some  veins  and  arteries.   Biit  in  an  ex- 
periment of  Dr.  Briggs'Sj  a  rejlnti  put  into  a  glass  of  fair  water,  and  drawn 
about  under  water,  both  fur  tlic  cxpaiiduig  and  magnifying  it,  appeared  piauiiy 
to  have  a  fibrous  texture,  iike  that  of  a  piece  of  very  fine  lawn.    In  the  2nd 
place,  M.  Fd-rault  supposes  that  the  choroid  being  pierced  by  the  optic  nerve, 
there  may  come  a  light  through  the  parts  of  the  ^e,  the  back  way,  into  the* 
optic  nerve,  which  wovild  spoil  the  sense  of  another  light  coming  through  th^' 
pupiU   But  this  M.  Mariotte  will  by  no  means  agree  to.. 

Butoria  Nttiuralis  Htlvetw  Curiosa.    Juthore  Joh.  facobo  Wa§Mro,  M.  Z>. 

Tlguri.        14g,  p.  268. 

The  author  professes  that  he  undertook  to  write  the  natural  history  of  Swit- 
2erland  on  the  invitation  of  my  lord  Bicon,  and  with  an  intention  thereby  to 
promote  a  true  experimental  philosophy.    The  work,  is  divided  into  7  sections,- 
treating  of  the  liroits  and  nature  of  the  soil  j  of  the  Alps,  tlie  height,  the  ice,- 
&now,  waters,  &c. ;  of  the  lakes»  rivers,  cataracts,  &c. ;  of  the  people,  beasts^^ 
birds».  fishes*  iasectSi  aerpenu,  trees,  plants,  fossils,  metals,  tec 
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Johannis  Jacohi  Zinmermami  ContetO'SCopia;  or,  thee  Aslronomieai  Relations 
concerning  the  Comets  thai  have  appeared  in  the  Years  168O,  168I,  l682. 
Printed  at  Stutgard  in  4to.   Atmo  l682.   N**  149,  P*  ^72' 

The  author  of  these  descriptions  divides  every  relation  into  3  parts:  first  an 
historical  account,  wlieii  and  how  tlie  comets  appeared,  and  in  what  manner  he 
observed  them;  secondly,  an  astronomical  calculation  of  their  places  and  mo- 
tions ;  aud  thirdly,  an  astro-theological  prognostic  of  their  effects.  The  prog- 
nostic  whidi  he  gives,  is  grounded  on  the  vulgar  supposition,  that  comets  are 
sigi^s  of  such  mischiefs  and  nilseries  as  happen  to  men  after  a  dissolute  and  Iitc- 
gular  life.  As  for  tiic  nahiral  cause  of  the  lirsl  comet,  he  Uiinks,  that  in  ihe 
same  manner  as  the  great  conjunction  of  planets  in  Sagittarius  produced  a  comet 
in  1663 ;  $0,  by  ft  new  conjunction  of  Sol,  Venus,  Mercury,  and  Luna,  in  the 
same  sign,  and  in  opposition  to  Jupiter,  the  like  effect  might  be  taken  notice 
of.  But  about  the  substance  and  original  cause  of  comets,  he  has  no  mind  to 
say  any  thing,  being  doubtful  what  they  truly  are,  the  dispute  of  tlieir  parallax 
not  bein?  yiii  fully  decided,  and  so  of  their  matter,  whether  ethereal  or  elemen- 
tary, the  question  not  resolved.  But  to  show  the  agreement  of  this  comet  with 
others  that  have  been  observed,  he  has  composed  a  convenient  table,  contain- 
ing a  list  of  all  comets,  that  ever  have  been  described  by  historians  and  astro- 
nomers i  setting  down  first,  the  year  before  or  after  Christ  when  they  have  ap- 
peared. '2.  The  place  or  country  uhcre  they  have  been  seen.  3.  The  authors 
who  have  mentioned  ihtm.  A.  The  month  or  tirnc  of  the  year  when  iir&t 
seen.  5.  The  time  of  the  day,  whether  in  the  evening  or  morning.  6.  Hie 
name  and  shape  of  the  comets.  7>  The  situation*  or  to  which  part  of  the  ho- 
rizon their  motion  proceeded.  8.  The  whole  arch  or  quantity  of  degrees  which 
they  ran  through.  Q.  The  number  or  quantity  of  days  which  they  were  seen. 
10.  The  defrrees  of  their  Rwifiest  motion.  11.  The  degrees  of  the  length  of 
their  tail.  ]  2.  Hie  direction  of  their  tails  to  any  part  of  the  heaven.  And  I3< 
Tlie  eirects,  mischiefs,  and  strange  accidents,  that  have  happened  after  their 
appearance.  Among  tliese  some  have  been  observed  in  the  shape  of  the  sun, 
some  of  the  moon  and  Venus,  sometimes  there  have  been  3  or  4  comets  toge- 
ther, as  in  the  year  843  and  152Q,  &rc.  So  that  the  nnmbrr  of  all  in 
the  space  of  4000  years  amount?  to  370  comets,  lb  which  now  must  be 
joined  another,  or  the  third  comet  that  was  seea  in  the  year  l682,  in  the  month 
of  August. 
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^  fwlher  Accmmt  of  seme  Rock-jtJanfs  growing  in  the  Lead  Mines  of  I\h)u{ip 
Hiiisf  menUoned  in  the  F/tilosajjIiKai  TramacUons,  N"  Br/  Mr,  John 

Beaumont,  Jan.  of  Stony  Easton  in  Somersetshire.         ioo,  p.  2/6. 

The  particulars  set  fcrth  in  llic'^e  ^gnre?,  more  lhan  what  havC  been  observed 
hy  otiiers,  in  reference  to  those  iock-plant5,  arc  as  fuUows: 

1.  A  carious  radix,  somewhat  more  entire  than  elsewhere  to  be  fuuncl,  on 
which  those  rock-plants  sometimes  grow,  though  it  be  manifest  that  they  otiea 
grow  also  from  plain  roots. 

2.  Several  diversified  tops  of  other  radixes. 

3.  The  manifest  t:ip<?rfng-  of  those  rock*pLuils. 

4.  Bores  of  tliose  rock-phnt?,  vvith  4,  6,  and  7,  inlets  in  them  i  with  other 
differences  in  their  ra^'a  and  joiiuings. 

The  particular  explanation  of  the  figures  is  below,  though  it  be  but  short, 
and  not  so  full  as  the  descriptions  I  have  given  of  those  rock-plants  in  my  for* 
mer  letters,  to  which  I  refer  the  curious  reader.* 

7)'ie  E.vplai.ation  of  the  Figurfs,  phite  21. 

Fig.  ]  ,  an  entire  radix,  aa  loreseunis  in  2  of  the  feet  wanting  in  Mr.  Lister's 
figures,  'i.  The  same  radix  inverted,  a.  A  brolien  piec»  of  a  radix  with  rajs 
on  the  top.  4.  The  inside  of  the  same.  5.  A  plate  of  a  radix  with  the  impres- 
eion  of  an  oval  joint  on  the  top.  6.  The  top  of  a  Vadix  with  rays,  and  the 
plates  curiously  wrought.  7.  The  inside  of  the  same.  8,  g,  lO,  li,  12.  Other 
tops  ofrariixes.  13,  J4,  15,  l6,  17,  18,  ig.  Several  sorts  of  plates  that  com- 
pose the  radixes.  20.  A  rock-plant  growing  from  a  plain  root,  braiioheJ  several 
ways  and  tapering.  21,  22.  Two  trunks  of  rocit-plants  tapering,  and  with 
marks  of  branches  torn  off.  23.  A  rock-plant  with  oval  joints  growing  twist* 
mg.  24.  Another  plant  with  oval  joints  growing  on  a  scabrous  root.  25.  A 
trunk  of  a  rock.plant  growing  without  joint,  like  coral.  26.  Sprouts  of  mineral 
coral  growing  in  a  heap  together.  27*  An  intorted  heap  of  rock-plants  growing 
on  a  piece  of  limestone  rock,  sontewhat  resembling  the  other«.  being  thick  set 
with  edges,  but  having  no  joints.  28,  20.  Two  pieces  o\  lli.-  summiicites  or 
fastigia,  mentioned  by  Mr.  Lister  in  the  Philosophical  Transactions,  N '  iOO. 
*  30,  3 1.  TWo  single  joints  of  rock«plant8  with  7  inlets  in  the  bore.  32,  33.  Two 
single  joints  with  6  inlets  in- the  bore.  34,  39,  36.  Three  joints  with  5  inlets 
in  the  bore.    37,  38.  TWo  single  joints  with  4  inlets  in  the  bore.   39.  A  single 

*  Tbe  petri£iciioiu  de»eribed  ia  this  paper  are  of  a  timOar  nature  with  thoie  d«icrlbed  in  a  former 
paper  bj  Dr.  Lisier }  tbejr  all  belong  to  the  c«r«l  tribe,  and  ibe  reader  i$  referred  to  th»  above-otei)'^ 
tMOfid  paper  for  an  explaaatDty  pote. 
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oval  joiDt,  the  oval  in  the  upper  part  of  it,  standing  dear  contrary  to  the  oval 
in  the  lower  port.  40,  41,  42,  43,  44,  45,  46,  47,  48,  49,  50,5],  52,  53,  54, 
55,'  round  and  oval  atngle  joints,  differing  in  their  rays  and  other  ways  of 
jointing. 

Estract  of  two  Letters  from  Mr.  Sampson  B/rcA,  qf  Sia^ord,  concerning  an 
Extraordinary  Birth  in  Staffordshire,  with  RefieetioM  by  Edw.  Tyson,  M.D. 
F.R,S,   N*150,  p.  281. 

The  wife  of  one  Taylor,  in  Heywood,  Staflbrdshire,  about  24  or  25  years  of 
age,  being  married  about  a  year,  in  Januaiy.  last  fril  in  labour,  and  not  being 
able  to  be  delivered,  after  5  or  43  days,  the  diitd  being  dead,  the  suigeon  brought 

h  away  by  strength  with  inptrometits,  and  afterwards  the  aftt?r-b!rth  ;  but  then 
pLTCCived  that  there  was  btill  remaininn;  something  besides,  wliiuh  lay  separate 
from  tlie  child  and  aOer-birtii,  but  very  firmly  adhering  to  the  womb,  s  ^  that  in 
separating  this,  it  was  much  more  difficult  and  painful  to  her  than  bringing  away 
the  dead  child,  and  occasioned  a  large  flux  of  blood. 

The  thing  itself  was  sent  by  Mr.  Birch  to  Dr.  Plot  at  Oxford,  and  by  blm 
to  the  Royal  Society ;  so  that  having  an  opportunity  of  observing  it,  I  ahali 
here  give  not  only  a  figure  of  this  stranfre  body,  bot  add  to  the  accounts  of  it 
in  the  Jctters  what  I  tliink  material.  But  must  premise  that  it  was  mentioned 
\n  them,  that  the  child  waa-  periectly  formed;  that  the  mother  was  since  reco- 
vered and  walks  abroad;  that  before  marriage  she  was  never  troubled  with  any 
remarkable  distempers;  and  that  this  body  I  am  going  to  describe  was  not  ob- 
served to  be  included  in  any  cystis,  the  secundine  being  all  brought  away  be- 
fore it. 

The  size  and  shape  of  thk  preternatural  body  will  be  easily  conceived  by  the 
figure  (pi.  18,  fig.  7)  which  is  made  as  exact  and  large  as  the  thing  itself.  In 
the  upper  part  was  a  round  protuberant  bone^  3^  inches  in  compass,  covered 
with  a  thick,  fleshy  skin,  beset  with  short  hairs.  On  the  top  of  this  bone  in  a 
circle  tvere  placed  8  dentes  molares,  or  those  double  teeth  we  call  grinders. 
These  so  exactly  resembled  teeth  as  to  their  shape,  whiteness,  hardness,  and  ia 
all  other  circumstances,  (bat  they  can  certainly  be  nothing  else.  A  little  below 
this,  in  anollicr  bone,  vvhicli  was  fastened  to  the  former,  were  placed  5  otlaer' 
teeth,  or  denies  molares;  tl>ese  were  not  so  in  a  cluster  togetiier  as  the  tonner, 
but  4  of  them  made  almost  a  straight  line,  with  aome  distance  in  the  middle, 
and  the  5th  a  little  out  of  rank,  being  placed  below  the  2  uppermost. 

The  remaining  part  of  this  monstrous  body,  composed  a  large  cystis  or  bag, 
fillcfl  with  a  liquid  slimy  mntter,  but  not  foetid.  This  cysUson  the  outside  was 
smooth,  appeared  somewhat  red,  and  was  about  the  thickness  of  the  scrotum. 
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Bat  ferther  to  increase  the  wonder  of  iWis  so  extraoniiiiary  a  birtii,  v.c  ol>. 
served  a  little  below  the  bone  first  mentioned,  a  large  lock  of  hair  of  a  bn  Hit 
brown-colonr,  having  its  end  intricated  and  entangJed  in  a  large  quaaut/of 
hair  of  a  more  faded  and  yellowish  colour,  which  was  &8tened  to  the  end  of  the 

cystis  opposite  to  the  teeth.  But  that  this  rock  of  hair  was  of  a  considerable 
length,  we  easily  guessed  by  the  seveml  small  curls  observed  in  this  yellowish 
hair,  which  were  of  tlje.samc  bright  colour  with  the  former  lock. 

In  the  middle  of  the  cirde  of  ihc  d  teeth  i  observed  a  suuiil  liolc,  but  which 
did  not  lead  larj  and  though  these  teeth,  hair,  and  a  strong  imaginaiioa  roiglu 
create  a  fancy  of  some  monstrous  head  here  designed  to  be  formed,  yet  consi- 
dering how  inany  and  far  more  considerable  parts  were  wanting,  J  cannot  but 
rather  choose  with  the  sceptic  «irij(ttr,  and  suspend  my  belief  thereof^  or  with 
Pliny  to  say,  hoc  nobis  miraculum,  sibi  ludibrium  ingeniosa  llnxit  natura. 

What  most  I  can  parallel  it  with  are  those  instances  I  Iiave  fonnerly  n-jven  ia 
the  Philosophical  Collections,  N"2,  of  teeth,  bones,  and  hjir,  I  have  nTct  with 
in  the  ovariums  of  women ;  as  in  one  a  dens  caninus,  or  eye-tooth,  oi:  the 
outside  of  the  cystis,  and  within,  a  large  quantity  of  a  fine  white  long  lia.r,  as 
in  fig.  8,  pi.  18,  In  a  second  woman  Sdentes  molares,  or  grinders,  perfectly 
formed,  and  a  4th  budding  forth,  all  set  in  their  distinct  sockets  in  a  bone,  as 
in  fig.  9,  and  in  this  cystis  a  great  deal  of  yellowish  hair.  In  a  third  woman, 
dissected  by  Dr.  Sampson,  in  each  testicle  (ovarintn)  was  a  large  tumor  or 
cystis,  winch  inclosef!  a  very  large  c]uantity  of  hair,  and  there  was  fastened  to 
the  sides  of  them  2  bones,  represented  in  %.  10  and  11,  which  though  not 
teeth,  yet  as  to  their  substance,  though  not  shape,  approached  sometintig  near 
them;  and  a  like  instance.  Dr.  Needham  has  informed  me,  be  has  met  wuh, 
of  teeth  and  hair  in  the  same  part.* 

But  our  present  insUnoe  differs  from  the  former,  in  that  this  was  in  tho 
•womb,  and  firmly  adhering  toil,  the  others  in  the  ovarium.  In  this  the  hair 
was  on  the  outside  tfie  cystis,  and  rooted  in  its  tunicle;  in  the  others  it  was 
contained  willnn  it.  But  as  the  child,  which  was  perfectly  forir.cd,  and  with 
much  difficulty  at  last  was  brought  from  thin  woman,  1  doubt  not  at  first  be- 
ing included  in  the  egg,  descended  from  the  ovarium:  so  likewise  this  snbven- 
taneous  egg,  I  question  not,  might  be  transmitted  from  the  same  phce  j  and 
nature,  who  is  never  idle,  being  disappointed  of  formiugin  this  a  perfect  foetus, 
made  the  best  of  what  the  matter  would  afford,  and  might  produce  the  teeth, 
bones,  and  hair,  which  may  be  reckoned  as  animal  vegetables. 


•  A  case  of  this  wrt  is  ako  recorded  ia  the  79(h  vd.  of  llw  Traiuactkmt  by  Dr.  Baillie,  ti  Jiok^ 
(ttflecdons  hereupon  are  well  deserving  attention, 
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How  liable  these  parts  in  women  are  to  tumors,  there  is  none  who  liave  been 
coijversant  m  morbid  dissections  but  must  be  sensible,  insomucli  limt  Ihos*;  fre- 
quent instances  I  have  met  with  have  fully  persuaded  me  that  there  is  no  part 
in  the  body  so  ol\en  the  seat  and  causes  of  dropsies  in  women  as  the  ovarium  ; 
a  too  luxuriant  aiRux  oi'  humouRt  easily  extending  these  minute  eggs  into  large 
and  sometimes  most  prodigious  c^stiscs,  that  sometime?  I  have  taken  some  gal- 
lons of  water  out  of  them,  where  I  have  found  them  entire,  though  most  limes 
the  vast  quantity  of  waters  bursts  the  membrane,  and  so  it  empties  itaelt  into 
the  cavity  of  the  abdomen. 

Extract  of  a  Letter  from  M.  de  S.  Maurice,  M.  D.  to  M.  de  la  Cloiure,  a  Phrj- 
sictan  of  Aubeterre,  April  26,  lOSI,  conct  i  ning  the  Formation  of  a  Fixtus  ni 
the  Teslicle  (OvariumJ/  taken  from  tht  Journal  de  Medicine  of  Jan.  1663, 
by  M.  tAbbe  dela  Roque^  at  Paris.        150,  p.  285. 

1  think,  sir^  that  after  what  lately  h:ipijened  to  Madam  de  St.  Mere,  we  onf^ht 
no  lonj^cr  to  doubt  of  the  formation  ot  the  loeius  in  the  testicles  (ovaria)  of 
women,  and  consequently  of  the  esdstence  of  eggs.  This  lady  had  been  safely 
brought  to  bed  8  times,  and  after  having  continued  5  years  without  being  with 
child,  about  3  months  since  she  suspected  herself  to  be  fallen  into  that  con- 
dition ay^ain.  But  on  the  22d  instant,  alter  she  was  up  in  the  morning  in  very 
good  lieakh,  she  fell  into  fainting?,  whicli  iinide  her  lose  absolutely  her  pulse 
from  that  luoment,  without  depriving  iter  ol  her  utulerstandiog  or  speech.  In 
the  evening  I  found  her  cold  and  wholly  without  any  pulse;,  her  countenance 
deadi&h,  and  covered  with  a  clammy  and  cold  sweat,  having  still  an  entire  un- 
derstanding and  her  speech  strong.  She  complained  of  colicky  pains,  whidi 
uere  qnickly  follow  erf  by  all  the  forerunners  of  an  imminent  travail;  she  calleft 
her  surgeon  and  died  in  his  arms. 

By  desire  of  Mr.  de  St.  Mere  the  body  was  opened.  In  the  epigastric  region 
all  the  entrails  were  found  floating  in  blood.  I  caused  2lb  to  be  taken  out 
with  a  spoon,  to  avoid  changing  the  situation  of  the  parts,  after  which,  seeing 
that  there  remained  in  the  right  flank  a  prodigious  quantity  which  was  coagu- 
hie4,  I  tried  myself  to  take  it  oi  t  with  my  hsnd,  but  wa*;  surprised,  when 
among  the  first  dot*  which  I  drew  torih,  I  found  a  hitle  foetus  about  the  size 
of  a  thumb,  and  a  third  less  in  length,  all  very  distinciiy  formed,  and  in  which 
was  manifestly  discovered  the  sex  of  a  boy,  but  naked  and  without  covering. 
Two  fingers  from  the  same  place  I  found  the  right  como  of  the  womb;  but  my 
amazem<-nt  was  doubled,  when  I  found  the  testicle  (ovarium)  torn  longwise  and 
through  the  middle  on  the  side,  that  it  dk)  not  touch  the  tube,  and  all  itsca. 
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vity  full  of  dotted  blood.   1  no  longer  doubted  that  this  was  the  place  where 

this  infant  was  formed,  and  «I  conceived  that  having  acquired  in  lliis  place  a 
growth  too  great  to  be  able  to  fall  in  time;  and  Imvuisx  continued  to  grow 
^ere,  without^ being  able  to  came  fortli,  it  had  at  length  broken  its  prison  by 
stretching  it. 

I  was  confirmed  in  my  opinion  when  comparing  this  testicle  (ovnrium)  with 
the  left,  I  found  it  at  least  four  times  larger^  its  size  approaching  that  of  a  hen's 
egg;  and  the  left  being  not  greater  than  a  little  cliesnut;  it  was  all  red  without 

and  within,  besides  the  clotted  blood  that  it  contained ;  vvlicreas  the  left  was 
pale  and  lull  ot  little  grains  of  the  colour  and  consistency  of  veliow  tallow. 

I  examined  iha  tube  oti  the  right  side;  and  !  could  not  liud  dial  this  intant  iud 
€ver  entered  there;  it  was  in  all  things  like  the  left  tube. 

Lastly,  I  examined  the  body  of  the  womb  with  all  the  care  and  exactness 
that  might  be.  It  appeared  to  me  every  where  without  any  rent,  and  in  a  state 
purely  natural ;  I  only  observed,  that  it  wns  n  little  latger  and  softer  than  it  is 
found  in  women  who  die  without  being  wjth  chi!d :  it  was  all  as  Dr.  Ila.aey  ba« 
described  it,  ui  the  first  montii  of  pregtiaucy.  I  caused  a  probe  to  be  put  into 
its  cavity  by  the  vagina,  and  then  to  be  cut  open,  and  1  found  not  the  least 
ngn  of  conception.  Indeed  the  vessels  of  the  interior  membrane  appeared  to 
fne  full  of  blood. 

Authors  speak  of  certain  foetuses  found  in  the  tubes;  and  of  others  that  have 

been  found  in  the  cavity  of  the  belly,  neither  the  womb,  nor  tlie  tiibe^  being 
any  way  torn:  but  I  do  not  think  that  any  person  i ntherto  lias  been  able  lo 
show,  tliat  the  conception  is  made  in  the  testicle  or  ovariaui,  as  it  seeius  to  mc 
that  the  fact,  which  I  have  now  related,  manifestly  demonstrates. 

J4n  /Account  of  some  Experimenis  made  at  several  Meet  ings  of  the  Roj/al  Societi/, 
By  Fred.  Slave,  M.  D.  F.  R.  S.  and  one  of  the  Coll.  of  PhijsidatU,  with  some 
iliort  Appitcatwtu  of  ihcm  lo  phi/sica!  Mailers.    N"''  150,  p. 

ExPT.  I.  .A  Parallel  betwixt  Lightning  and  F/wsphorus. 
In  order  to  keep  the  solid  phosphorus  from  wasting,  I  usually  placed  it  at  the 
bottom  of  a  glass  of  water.  Having  several  of  these  glasses  disposed  on  a  table 
in  view,  whilst  I  lay  on  my  bed,  I  could  observe  several  flashes  of  light  that 
successively  passed  through  the  water,  and  made  such  bright  and  vigorous  co- 
ruscations in  the  air,  as  woulil  surprise  and  afirighten  one  not  used  to  the  phe- 
nomenon. This  titfty  meteor  passes  sonicvhat  contraeted  tlirough  the  iucuui- 
bent  water,  but  expands  itself  as  soon  as  it  geU>  above  it.  To  make  these 
experiments  to  advantage,  the  glass  ought  to  be  deep  and  cylindrical,  and  not 
above  3-4ths  filled  with  water. 

4  0^ 
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If  we  compare  these  ^peanmces  with  lightning,  we  may  observe  that  lig^t- 

ning,  which  comes  at  interval*;,  pa??es  uninterrupted  the  most  coivtensed  clouds, 
and  is  not  extinguished  or  obstiucled  by  the  greatest  storms  or  cataracts  of 
water;  but  like  the  beams  of  the  suu,  or  any  other  hre,  freely  passes  through 
glasi  an'i  water. 

This  phosphorus  in  the  abovementioned  state  emits  those  flashes  of  light 
only  in  warm  weather,  a  certain  temper  of  the  air  being  necessary  to  produce 
the  effect,  for  in  the  wnter  or  cold  weather  I  never  observed  it — The  warm 

season  of  the  summer  is  most  productive  of  lierbtninq^. 

The  ahoveiin-nitioncd  f.asli  of  light  is  not  apt  to  kindle  or  burn  any  com- 
bustible matter,  as  I  found  by  liolding  my  finger  in  it  unmolested  ;  but  not 
trusting  to  that,  I  held  in  the  flame,  paper,  ilax,  and  such  materials  as  are  apt 
to  take  (ire,  which  it  did  no  more  than  when  we  prqected  the  light  of  the  moon 
by  a  concave  glass  on  the  like  bodies. — Such  an  inofiensive  flame  that  of  light* 
ning  is  generally  observed  to  be.  But 

The  matter  of  the  phosphorus,  whilst  in  a  more  randensed  body,  WtW  easily 
be  acccndi'd  by  llie  wannth  of  the  yir,  or  by  the  immediate  beams  of  the  sim, 
and  then  will  burn  very  furiously,  with  such  a  penetrating  fire  as  will  not  easily 
be  extinguished. — So  Ughtuing,  when  condensed  or  contracted,  and  wrapt  up 
in  a  vehicle  of  air,  so  that  it  does  not  so  easily  diffiise  itself  through  the  yield- 
ing a^tl      V  ill  then  set  fire  to  houses,  trees,  tec.  and  do  great  mischief. 

The  phosphorus,  whilst  bnriiiog,  acts  the  part  of  corrosive;  and  when  it 
goesonl  it  resolves  into  a  menstruum  that  d:ssolvesgold,  iron,  and  other  metals<~ 
Thus  lightning  melts  down,  gold,  iron,  lead,  and  other  metals.* 
ExPT,  II.         mixing  two  Liquors,  acluaUy  cold^  to  produce  such  sparkling  and 

Jury  Bodies,  as  are  not  only  visible  in  the  Dark,  tut  at  Noori'Day,  in  the 

enlightened  jOr. 

This  experiment  was  thus  made.  We  took  between  10  and  20  grains  of  the 
solid  phosphorus,  and  caused  it  to  melt  in  as  much  water  as  would  just  cover  it, 

•which  was  about  a  diachm  :  atler  ii  was  ac-iuaUy  cold  we  poured  it  into  2  o?..  of 
oil  of  Vitriol;  the  mixture  being  well  shaken  together,  ii  fust  hpated,  and  then 
threw  up  such  fiery  balls,  that  like  so  many  stars  adhered  to  the  stdes  of  tlie  glass, 
and  continued  to  burn  for  some  time. 

BxpT.  III.   By  the  Addition  of  an  Oil  to  the  foregoing  Mixture,  to  produce 

a  Flame. 

Tills  is  done  by  only  adding  a  small  quantity  of  oil  of  turpentine.  With- 
out shakiog  the  ve^l,  the  mixture  takes  fire,  and  burns  very  furiously.  This 

•  Modern  diaooverie*  have  furnished  a  more  Miisfictoiy  pbeooncopo  to  coippare  with  Ytf^oloct. 
•amely,  that  of  elactncitx. 
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experiment  ought  to  be  made  in  an  open  vessel,  where  the  air  has  Tree  access. 
This  succeeded  with  oil  cf  petroleum,  and  dc  lateiibus:  but  sallad  oil  and  spirit 
of  wine  could  not  be  made  to  flame. 

The  ingredients  that  compose  this  burning  nriixture,  are  apart  coir!  to  the 
touch,  and  some  of  them  ui  liieir  operations:  tlms,  water  and  oil  of  vitriol  are 
cooling  in  their  nature;  but  these  in  conjunction  cause  a  great  heat»  which  soon 
excite  the  a^le  particles  of  the  phosphorus  to  an  actual  fire ;  and  this  meeting 
with  an  inflammable  ingredient,  such  as  oil  of  turpentine,  or  the  like,  produces 
as  considerable  a  flame  as  boiling  oil  is  wont  to  do. 

£xFT«  IV«    Memg  a  Refutaiion  of  Borrickiuss  Experiment  that  pretends  to 

Accension, 

We  took,  nccording  to  direction,  4  oz.  of  fresh  drawn  spirit  of  Venice  tur- 
pentine, to  6  oz.  of  aquafortis,  newly  drawn  and  very  strong.  We  mixed 
them  together  in  a  glass  vessel,  and  placed  it  in  the  sun  beams.  After  half  an 
hour's  patience,  the  liquors  began  to  ferment  furiously,  insomudi  that  a  very 
great  smoke  was  raised  by  this  means,  which  was  directed  to  be  kept  down  by 
a  cork  that  stopped  the  vessel.  This  condensed  red  fume  represented  flame, 
by  reason  of  the  beams  of  the  sun,  that  were  permitted  to  shine  upon  it :  hut 
1  was  assured  that  this  was  a  great  fallacy.  I  was  willing  to  give  the  experiment 
every  advantage,  which  made  me  perfurtn  it  where  tlie  beams  of  the  sun  were 
admitted :  but  this  very  circumstance  giving  ground  to  the  mistake,  I  rlesired 
leave  to  make  the  experiment  in  a  dark  room^  where  we  should  better  discern 
any  real  productions  of  light ;  being  assured,  that  the  action  of  the  liquors 
would  as  certainly  snoceed  in  the  darkened  room  as  in  a  light  one.  The  expe- 
riment was  repeated,  and  tlie  action  of  the  liquors  was  no  less  vigorons  than  in 
the  former  instance.  And  flax,  being  considerul  as  a  very  combustible  matter, 
was  suspended  in  the  fume:  but  none  of  the  persons  present  could  discover 
the  least  spark  of  Are  or  glimpse  of  light;  so  that  the  flax  remained  untouched, 
and  the  fermenting  liquors  gave  no  light,  fire,  or  flame.  Only  take  this  cau- 
tion ;  keep  your  candles  at  a  distance,  for  tlie  fume  virill  soon  take  fire  at  any 
actual  liame,  and  set  the  liquors  a  burning,  and  so  it  may  impose  upon  the 
careless.* 

*  Bocricbtms's-assertioi)  respecting  tl)e  inflammaeion  of  oil  of  turpentine  hj  aqoaforlis,  (nitrous 

acid)  is  not  tli^proved  by  this  failure.  Supposing  Dr,  Sl.nc  to  !i.ive  enipTciyf d  a  uvll  jcctilicd  oil  of 
turpenline,  and  a  concentrated,. smoking  nitrous  acid  j  yet  i>j»  manner  ot  mixing  the<>il  aitd  ackt 
together  might  not  have  been  proper.  It  is  not  suied  that  the  acid  was  poured  upon  the  oil  at  dif- 

fercrft  Inten'als,  and  not  nil  lU  once  ;  thou[;h  tl  is  ci;ra:r)>!,'U](  i-  is  r;-i|uiji:c  to  the  success  of  the  ex- 
ponmeotf   Certain  it  is  lint  oil  of  lutpcDiiue,  like  other  e&jentiol  uiU,  may  readily  be-uuiMwd  b}* 
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ExpT.  V.   Beiv^  a  new  Experiment  wUk  Ehuttilion  and  Incalescence^ 

Among  the  various  mixtures,  wlierein  great  heats  and  effervescencies  with 
much  ebullition  were  produced,  none  were  so  considerable  as  this,  which  was  also 

shown  3t  the  same  meeting-.  On  1  oz.  of  spirit  of  nitre,  'if  yon  pour  2  or  3 
drachms,  gradually,  of  the  highe'st  rectified  spir;t  of  wine,  tlic  heat  and  cbn!!i- 
lioa  will  be  exceedingly  great.  And  whereas  in  the  t'ormer  exfjerimcnt  you  must 
wait  some  time  for  the  efiervesoence,  here  it  is  performed  in  an  instant.  So 
that  I  had  more  reason  to  expect,  from  the  mighty  action  of  these  liquors  on 
each  other,  a  production  of  actual  fire  or  flame,  than  from  Borrichius's  experi- 
ment. Possibly  some  may  be  ready  to  imitate  this  experiment,  which  may  fail 
them,  unless  they  observe  some  hitle  directions.  It  must  be  the  red  spirit  of 
nitre,  and  a  very  high  rectided  spirit  of  uine.  In  the  next  place,  you  must 
first  pour  into  the  glass  the  spirit  of  nitre,  which  is  the  iieavier  liquor,  and 
then  the  spirit  of  wine  after;  for  if  you  bivert  the  order,  there  will  be  no 
ebullition. 

£xFT*  VI.    Of  Cold  produced  without  Ebuiiiiion,  giuing  somejiccomt  ofHyst«' 

rical  Paroxi/sms, 

In  about  3  pint  of  water  we  dissolved  a  quarter  of  n  pound  of  sa!  ammoniacj 
%vhen  the  solution  was  found  to  be  so  I'ery  cold  to  the  touch,  that  we  needed  no 
weather  glass  (therniouieter)  to  convince  us  of  the  effect.* 

£xPT.  VII.    Of  Cold,  produced  by  a  very  great  EhUHtion  %  wherein  the  cold  and 
hot  Fits  qf  an  Ague,  are  resembled  by  a  mixture  of  Liquors, 

If  we  use  in  this  experiment  any  add,  whether  of  vinegar,  verjuice,  wood- 
sorrel,  oranges,  lemons,  or  perhaps  yet  milder  ones;  by  casting  into  these 

juices  a  volatile  salt  of  human  blood,  I  atwrtys  observed  a  notable  ebullition 
would  ensue,  which  I  never  could  find  would  lieat  as  such  boiling  honors  are 
apt  to  do;  but  on  the  contrary,  affected  a  good  weather  glass  (thermometer)  so 
as  to  make  the  liquor  descend,  which  was  a  manifest  token  of  cold.  Here  I 
found  that  the  higher  the  acid  was,  the  greater  the  ebullition  and  the  cold 

comaiiktioa  wUh  a  coaceotiated-nitnnu  acid.  This  efiect,  however,  may  b«  gready  jHromoted,  hj 
adding  to  tbe  oitrooi  add  a  snuU  quaotiqr  of  tuong  vitriolic  acid. 
*  In  a  manoer  hj  no  oaeaiu  latUfiwtoiy-  to  plulotophen  or  physlciaiu,  tbe  author  endeaToura  to 

•CCOant  for  the  paroxysms  of  hysteria,  upon  the  supposition  th,it  tl;e  sails  of  the  blood  being  dll.ifc-d 
by  a  aoper^aboiidaiice  oi  J;rmpi»,  ii  coid  effwt  i$  produced,  zs  is  ibe  aboverocntioji«l  soiuUon  ot  sai 
aoaiaonisc  io  water. 
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would  be,  which  Is  very  remarkable.   For  this  very  reason  I  made  use  of  very 

strong;  vinegar,  deplilegmed  by  freezing ;  by  this  mixture  we  Oime  much  nearer 
the  freezing  point.  But  Bince  it  proves  troublesome  to  prepare  this  vinegar, 
and  because  it  can  be  done  only  at  certain  times,  I  have  most  commonly  made 
the  ezperiment  with  spirit  of  venus^  or  vcrdignse,  which  is  the  highest  vinegar 
in  the  world:  with  this  the  cold  will  be  most  sensible  to  the  touch,  and  most 
conspicuous  on  the  weather  glass  (thermometer.)  For  by  this  mixture  I  have 
in  summer  made  a  weather  glass  (thermometer)  to  descend  below  the  tempera- 
ment of  cold  fountain  water,  six  inches  at  least,  which  brought  it  so  near  the 
freezing  mark,  llkit  ii  scitrcely  wanted  half  ars  inch.*  But  at  the  same  time 
the  liquor  swells  and  takes  up  more  room  than  before,  and  n  ill  not  be  coiUaincd 
in  shallow  vessels.  In  this  experiment  we  have  some  thuigs  very  rare,  that  a 
great  and  violent  motion  of  two  dissenting  liquors,  should  be  so  far  from  pro- 
ducing heat  as  to  produce  a  notable  degree  of  cold,  and  that  too  with  a  consider- 
able expansion  of  their  parts.  Here  we  might  instance  in  an  apposite  and  as 
unexpected  an  experiment,  where  an  effect  contrary  to  otir  common  observation 
luippens;  and  that  is  thus,  if  you  mix  with  o;l  of  vittiol  a  quantity  of  water,  a 
great  heat  will  follow,  without  an  expansioii  of  these  liquors. 

Account  of  Books. 

L  The  Anatomy  of  Plants:  with  an  Idea  of  a  Fhiiosophicai  History  of  FknU: 
and  several  other  Lectures,  read  before  the  Royal  Society.  By  Nehemiah  Grew, 
M,  D,  RR,S,  and  of  the  ColL  of  Physicians^  l6S2.        150,  p.  303. 
This  work,  which  was  begun  about  19  years  ago,  has  been  carried  on 

by  the  spedal  appointment  of  the  Royal  Society ;  and  by  their  order  is  now 

made  public. 

The  idea  prefixed  lo  tlic  anatomy,  gives  us  an  account  of  the  innterin^s  and 
methods  necessary  lor  making  a  complete  history  of  plants;  which  are  copioLisly 
proposed  under  these  five  general  heads  of  enquiry,  viz.    1.  Of  those  things 
which  are  of  more  external  oonsideration  about  plants; .  as  their  iigures,  &c. 
2.  Of  their  compounding  parts;  as  vessels,  &c.   3.  Of  their  liquors  and  other 
contents.    4.  Of  their  principles;  as  salts,  &c.    5.  Of  their  aliment;  as  water 
and  other  means  of  growth.    Aiming  chiefly  nt  the  discovery  of  the  reason  of  • 
vegetation,  and  of  the  vTtues  of  plant?.    The  anatomy  ;s  divided  into  4  books, 
lb  tiie  first,  all  the  obtervations,  except  one  or  two,  are  made  with  the  naked  . 
eye:  in  order  that  a  proof  might  first  be  given,  how  far  it  is  possible  fur  us  to 
go  without  the  help  of  glasses,  which  many  ingenious  men  want ;  and  more, 
the  patience  to  manage  them,    (t  begins  with  the  seed  sown,  and  so  proceeds 

•  Ibe  sQthor's  attempt  U>  apply  ibis  cxpemiient  I0  the  explanatioo  ot  ihe  cold  aod  Iwt  &t  of  an 
ague,  is  in  the  bigliest  degree  unpbilosophicalj  aod  is  for  (bat  rcasoa  omiitM  ip  this  abrulgnivot 
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to  the  root,  tronlc,  branch,  leaf,  flower,  fruit,  and  lastly  to  the  seed  also  to  he 
sown  again ;  for  each,  allowing  one  whole  chapter.   In  evei  v  chapter,  the  ana- 

tomy  of  the  part  being  first  c!:ivcn,  the  u«(es  are  sohjoined.  And  there  beino^  two 
chapters  for  the  scpcf;  in  the  fir^*  shown  tiie  naanner  of  its  growth;  and  in 
the  last,  the  niauner  of  its  generation, 

Ihe  'id  book  is  divided  into  two  parts.  The  first  contains  the  anatomy  of 
roots:  which  is  here  prosecuted  both  with  the  naked  eye,  and  with  the  micros- 
cope. It  begins  with  some  special  remarks  on  the  motions,  and  some  other 
properties  of  roots.  Next  proceeds  to  the  anatomy  of  the  skin,  bark,  wood, 
ancipith:  giving  the  description  of  several  !?orts  of  sap-vessels;  as  n1?o  of  thf 
air  vessels  or  lungs;  and  of  the  bladders  and  tibres  of  the  pah  and  ail  the  pa- 
renchymous  pans  of  a  plant;  and  showing  the  elegant  and  acairatework  of 
nature  in  all.  Particularly,  tliat  the  pith  is  a  rete  mirabile;  herein  more  curious, 
than  that  in  the  brain,  as  its  fibres  are  not  only  exquisitely  small,  but  very  re- 
gularly composed  together. 

Hie  2d  part,  gives  a  large  account  of  the  veg:etatjnn  of  roots:  showing  how 
the  g-round  is  prepared  for  it;  how  the  Sfip  is  imbibed,  and  distributed  to  the 
several  purls;  how  the  several  parts  are  nourished;  how  they  are  formed;  and 
how  they  come  to  be  situated  or  disposed ;  how  roots  obtain  their  difTereut  size 
and  shape ;  how  their  difllereot  motion,  and  different  age :  how  the  contents  of 
the  several  parts  are  niade ;  and  how  their  odours,  colours,  and  tastes.  And 
%vhat  is  here  said,  is  also  applicable  to  the  same  parts  in  the  trunk,  &c. 

The  3d  book,  is  also  divided  into  two  parts.  The  first,  contahis  the  anatomy 
of  tnink-^  and  branches,  being'  here  prosecuted  in  like  manner  as  tlie  former 
of  roots.  Further  showing  the  admirable  artitice  of  nature,  in  the  slruciiue 
and  composition  of  all  the  parts  of  a  plant. 

The  second  part,  insists  on  the  further  clearing  of  the  following  particulars, 
viz.  The  motion  and  course  of  the  sap;  the  motion  and  course  of  the  air;  the 
structure  of  the  parts ;  the  generation  of  liquors;  the  fignration  of  trunks;  the 
motion  of  trunks;  and  their  nature,  as  fitted  for  mechanical  vise. 

The  4th  book,  is  divided  into  4  parts.  The  first  treats  of  leaves.  In  which 
are  described,  first,  their  protections  and  folds:  then,  those  things  which  ap- 
pear on  their  sur&cc;  the  apparent  position  of  their  fibres.  Next  the  aper- 
tures, parts,  and  curious  texture  of  leaves:  and  the  time  and  manner  in  which 
they  Are  formed*  Where  the  author  designs  an  ascent  to  the  highest  step  in 
the  business  of  generation.  - 

The  2d  part,  treats  on  flowers.  In  which  :ire  described  the  three  gciierr.l 
parts  of  the  flower,  viz.  the  empalement;  the  foliature;  and  the  attirCj  botli 
the  semiaiform,  and  the  florid,  in  which  there  is  a  great  deal  of  curious  and 
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unexpected  variety:  wtiich  nature  has  bestowed  upon  these  parts,  next  to  the 
aeed  itself,  of  greater  use.  For  every  p!ant  being  ^'ppW^rx-K,*  the  attire  answers 
to  the  genitals  of  male  and  female  both  togetiierj  and  tiie  powder  which  they 
disburse,  let  fall  on  the  uterus,  is  the  sperm  of  plants.  The  time  also,  in  which 
the  flower  is  formed,  is  observed,  not  to  be  the  same  year  in  which  it  appears, 
as  hath  hitherto  been  thought,  but  the  year  before.  Hereto  is  subjoined  an 
appendix;  being  a  method  proposed  for  the  ready  finding,  by  the  leaf  and  flower, 
to  what  sort  any  plant  appertains. 

Tlie  3d  part,  of  fruits.  In  which  are  described  these  following  viz.  an  spple. 
lemon,  cucumber,  pear,  plum,  grape,  gooseberry,  and  some  others;  which 
are  so  many  several  sorts  of  the  fleshy  uterus.  Next,  of  the  seed-case  or 
membranous  uterus.  And  lastly,  the  use  of  the  several  parts,  both  to  the  fruit 
and  seed,  is  set  down.  Particularly,  the  manner  of  the  ejaculation  of  the 
seed  in  noli-me-tangere. 

Tlie  la^t  part,  ol"  seeds.  Wherein  we  have  first  a  description  of  the  various 
and  elegant  figures  of  seeds.  Next,  an  account  of  their  nuaiber,  and  several 
motions,  and  for  what  purpose  they  are  made.  As  for  instance^  in  the  seed  of 
hart's  tongue,  and  all  that  tribe,  which  are  shot  off  with  a  spring  contrived  ibr 
it.  The  annual  product  of  these  seeds  from  one  plant  being  about  a  million; 
of  which,  ten  thousand  are  not  so  large  as  a  white  pepper  com.  After  thi^ 
the  description  and  nse  of  the  covers  of  the  seed,  and  of  the  vitellum;  of  the 
several  parts  of  the  fcTelus  or  true  seed;  and  lastly,  a  further  account  of  the  rare 
coDlnvaace  ot  the  stone  m  fruits,  and  of  the  three  membranes  over  tlie  seed 
in  order  to  the  generation  and  growth  of  the  same.   Thus  lar  the  anatomy. 

The  Lectures  that  follow  are: 
I.  Of  the  nature,  causes,  and  power  of  mixture.  In  which  a  foundation  is 
laid  for  these  axioms,  viz.  That  the  whole  business  of  the  material  world  is 
nothing  else  but  mixture.  That  natural  and  artificial  mixture  are  the  same,  as 
also  the  causes  of  both.  And  that  therefore,  so  far  as  we  can  govern  mixture, 
we  may  do  what  nature  doe?.  As  in  rendering  all  bodies  sociable  or  miscible, 
in  making  artificial  bodies,  in  imilation  of  those  of  nature's  own  production,  &cc. 

Experimeots  in  consort,  of  the  luctation  arising  ironi  the  mixture  of  se- 
veral menstruuma  with  all  sort  of  bodies.  Being  a  specimen  of  a  natural  his- 
tory of  the  materia  medica. — ^11 1.  An  essay  on  the  various  pt^^portions,  wheieiQ 
the  lixivial  salt  is  found  in  plants. — ^IV.  A  discourse  concerning  the  essential  and 
inarinc  or  muriatic  silts  of  plants. — V.  A  discourse  OR  the  colours  of  plants.— 
VI.  A  discourse  on  the  diversirir-s  and  causes  of  tastes,  chiefly  id  plants.-^ 
VU.  Experiments  in  concert  ou  the  solution  of  salts  in  water. 

*  The  male  aikl  female  orgaot  an  not  alwaya  widiio  one  corolla,  or  upoo  cae  ^di 

vol..  n.  4P 
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//.  Excer})la  ex  Litem  III.  et  Clnriss.  Plrontm  ad  Nob.  Ampliss.  et  Consult'm.  D. 
Jok,  Htvelium  Cons.  Ctdanensem  per  script  is^  Judicia  de  Rebus  Asirommids,. 
ejutdimque  Scripus,  exhibcntiat  Studio  ac  Operii  Jokannh  Erici  Olho^  Secre- 
tarii  Gedani,  Jnao  1683,  4io.    N*  160,  p.  308. 

A  work  chiefly  in  praise  of  Ihe  astronomical  labours  and  merits  of  Heveiiiis. 

///.  Tractatui  de  Podagra  et  H^drope,  A  Tho.  Sydenham^  M,D.  Londini,  1(583. 

N*  150,  p.  309. 

The  l8t  of  these  treatises  contains  an  admirable  description  (aooompanied 
with  pathological  and  practical  remarks)  of  the  gnni,  a  disease  with  which  the 
author  himself  was  afflicted  The  other  exhibi's  Uic  author's  mudc  of  treating 
dropsies,  in  which  he  employed  the  most  powerful  evacuants  «*w  xa*  kxtuj  inter- 
posnig  opiates,  and  completing  the  cure  by  bittera,  chalybeates  and'aromatics. 

Account  <if  the  Earthquake  at  Oxford,  &c.    Sept.  17,  l683.    Bi/Tko.  Pigot^ 

Esq.  F.R,S.    N"  15J,  p.  311. 

The  season  when  this  earthquake  happened  is  a  time  ia  whicli  such  effects 
are  most  commonly  experienced,  it  we  may  credit  AriatoUe,  who  tells  us  that 
they  are  most  frequent  m  Spring  and  Autumn;  when  there  is  generally  a  greater 
abundance  of  vapours,  and  a  larger  quantity  of  nitce  exhaled;  all  which  mgre- 
dienta  may  conspire  to  the  producing  of  an  earthquake.  For  if  we  consider 
how  capable  they  are  of  a  large  expansion,  hew  forcible  they  are  when  rarefied 
invessel;,  closed  and  placed  over  the  fire;  in  y^Exilypiles,  Irom  which  they  break, 
oat,  witli  forcible  blasts,  or  m  winds,  which  frequently  proceed  from  the  rare- 
fection  of  such  principles,  we  may  suppose  that  those  vapours>  which  produce 
such  great  commotions  in  the  air,  may  cause  a  considerable  disturbance  ii»  the 
earth,  when  pent  and  locked  up. 

As  to  the  weather  at  the  time,  the  Intter  pnrt  af  the  first  week  in  September 
wassorainv,  that  most  people  were  apprehensive  of  n  tlrorj;  and  on  the  gtli, 
there  fell  some  very  considerable  showers  in  the  afternoon ;  but  from  that  tiraft 
it  cleared  up,  and  to  the  end  o(  the  next  week  continued  very  warm  and  plea- 
sant  weather.  The  16th,  in  the  evening,  was  indineable  to  i^ost;  and  the  next 
nioming  it  was  very  hard  frost  for  the  season,  and  then  about  7  o*clook,  tbe 
day  being  very  clear  and  calm,  the  earthquake  hnppened.  The  like  observations 
of  cold  preceding,  are  in  Dr.  Wallis's  account  of  an  earthcjuake^  10  of  the 
Philosophical  Transactions;  as  also  in  that  of  Mr.  Boyle,  N''  11..  The  height 
of  thfe  (^uick^silver  in  the  barometer  was  as  considerable  as  at  any  time  these 
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three  yoars ;  which,  together  with  a  remarkable  calmness  of  the  air,  a  matter 
generally  considered  as  one  of  the  circainstnnces  which  accom[)any  earthquakes, 
and  hy  many  reckoned  among  the  signs  whicli  preceile  them,  may  be  siifficieijt 
to  show  how  free  the  air  was  from  vapours  at  that  time;  and  surely  the  fewer 
there  were  above,  the  more  may  be  supposed  below.   Ignes  fatui  were  fre- 
quently seen  a  few  days  before  the  earthquake ;  which  may  be  a  probable  argu- 
ment, at  least,  to  show  how  full  the  earth  was  then  of  damps  and  exhalations; 
since,  a  stench  that  tainted  well  wafer  after  an  nnusnal  manner,  has  on  the 
same  account  been  generally  reckoned  amongst  the  signs  of  an  earthquake,  and 
by  which  it  may  be  predicted;  for  by  this  it  was  that  Pherecydes  is  said  to  liave 
presaged  the  earthquake  of  Laoedemon;  and  Helmont  mentions  another  who 
pretended  to  the  ssme  foresight,  by  tasting  the  water  of  a  very  deep  well  in  the 
castle  of  Lovain. 

The  molion  of  this  parthqnake  was  not  of  that  sort,  which  nre  termed  pulsec 
or  succussroiis,  such  as  strike  llie  ground  at  right  angles  a  violent  shock* 
or  intermittent  kaockmg,  so  as  to  raise  the  earth  to  a  considerable  height,  or 
force  their  way  by  a  breach;  but  it  appears  rather  to  be  such  a  trembling  motion^- 
as  vibrates  and  shakes,  without  altering  the  position  of  the  earth,  and  leaves 
all  things  in  the  same  posture  in  ^bich  it  found  them.  For  it  shook  the  earth 
with  a  trertiulous  and  vibrating  motion,  whose  reciprocations  were  repeated 
with  great  quickness.  The  pulsus  were  a  little  discontinued,  and  yet  they  cafne 
SO  thick  that  I  could  not  count  ihein,  (hough  the  whole  earthquake  continued 
here  scarcely  more  than  6  seconds  of  time;  and  when  tliat  ended,  the  restoring 
motion,  or  settling  of  the  building  in  which  I  was,  seemed  to  be  with  a  crash. 

Now  as  tremiulous  and  vibrating  motions  are  proper  to  produce  sounds,  so 
was  this  earthquake  accompanied  with  a  hollow  murmuring  sound,  like  distant 
thunder;  which  sound  kept  time  so  exactly  with  the  motion,  and  was  so  con- 
formable to  it  in  all  respects,  that  it  plainly  appears  there  was  the  same  cause 
for  both.  To  those  that  were  within  doors,  it  appeared  to  be  more  consider- 
i^bie,  and  as  it  were  in  the  air  above,  occasioned  chieily  by  the  shaking  of  the 
building.  Bat  those  that  were  abroad  in  the  fields  and  open  air,  perceivedi 
with  a  gentle  shaking,  a  hollow  murmur  towards  the  surface  of  the  earth,  not 
unfitly  compared  to  the  groaning  of  some  planks  of  elm,  ash^  or  fir,  whta  the 
application  of  fire  to  the  wood  causes  both  a  tremh!in?r  and  sound. 

That  there  is  considerable  heat  within  tlie  earth,  is  manifc::!,  from  the 
expf'rieiice  of  miners  working  in  tlie  deeper  grooves,  from  those  iiot  springs 
whicii  break  out  thence,  and  from  fermentations  occasioned  by  mineral  spirits, 
ice.  Nor  is  it  less  commonly  ol>served,  that  such  heats  and  fermentations 
within  the  earth  are  augmented  by  frosty  weather;  when  the  steams  being  more 

4  p  « 
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pent  up,  work  more  forcibly  on  each  other.  And  that  sounds  and  tremors 
may  be  produced  by  such  heat,  though  it  work  only  on  air,  watery  vapouri, 

or  nitre,  included  in  pores  and  cav-t-cs.  appears  by  several  experiments;  as 
that  of  filHnc:  glass  bubbles  hp.lf  fall  with  water  atid  nitre,  which  being  act  to 
the  heat  of  the  fire,  will  tremble  with  a  sart  of  hurammg  sound,  and  after 
that  break  with  a  great  uoise  and  violence. 

The  eitent  of  this  earthquake  was  but  70  miles,  or  thereabouts;  its  largest 
distance  was  from  S.  £.  to  N.  W.  the  least  from  N.  to  S.;  a  very  inconsider- 
able space,  if  compared  with  that  which  others  have  extended,  as'  for  instance 
the  earth(]nakp  which  h^ippencd  in  the  south  parts  of  Norwav,  April  24, 
Anno  i6o7,  lOO  ti>iles  in  Icuj^th,  and  as  much  iubrealh;  and  Kircher  men- 
tions one  of  200  miles  m  lenglU. 

Another  eartltquake,  far  more  considerable  than  the  above,  on  all  accounts^ 
happened  Oct.  J>,  about  1 1  at  night.  It  was  noticed  in  Onfordshire  northwards 
very  much,  and  it  spread  over  all  the  midland  counties,  and  extended  into 
Derbyshire,  in  which,  as  in  the  coal  counties,  it  was  very  violent 

An  Account  of  the  BcHpm  or  Higretses  of  Jupiter's  Satellites  into  hit  Shadow,  and 
suck  Emersions  of  them  from  it,  as  will  be  visible  at  the  Observatory  at  Green- 
wich  in  the  last  three  Months  of  this  year  lG83.   By  J,  F  Astron*  Reg^ 
15),  p.  3aa. 

I  here  send  you  an  account  of  the  eclipses  or  ingresses  of  Jupiter's  satellites 
into  tlie  sliadow,  and  such  emersions  of  them  from  it  as  will  be  visible  at  the 
observatory  in  the  last  three  months  of  this  year;  they  are  calculated  from  new 
tables  which  I  made  this  last  summer,  and  I  hope  so  exactly  that  the  ingresses 
of  the  first  will  seklom  differ  above  5  minutes  from  the  time  slated,  the  3d  but 
Uttle  more:  the  eclipses  of  the  4th  and  id  I  dare  not  promise  you  shall  agree 
so  well,  for  r  find  their  mohons  cVidendy  entangled  with  inequalities  which  it 
will  require  along  time  and  many  nK^rc  arrnrale  observations  to  determine  and 
limit,  than  I  have  yet  obi ained:  these  eclipses  have  been  esteemed  and  certainly 
are,  a  much  better  expedient  for  the  discovery  of  the  longitude  tiian  any  yet 
known,  by  reason  that  they  happen  frequently,  and  are  easily  observable  with  a 
telescope  of  12  feet,  or  for  need  with  one  of  8.  These  ingresses  (and  emersions 
also  if  visible)  from  the  time  till  the  opposition  of  the  ©  and  %  happen  truly 
on  the  right  hand,  or  in  antecedence  ot  the  planet,  bnt  if  they  shall  be  obscrval 
with  teicbcopesof  only  two  convex  glasses,  which  invert  the  ol.ject,  they  appeas 
OA  the  contrary  or  left  side  of  him.   If  these  find  acceptance  with  our  mgenioua. 
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friends,  the  eclipses  of  the  next  year  shall  he  imparted  early  enough  to  be  pub- 

liohed  in  the  December  Transactions.    I  am,  &c,* 
Observatory,  Sept,  22,  l683, 

Jin  Account  of  the  cMtingoM  the  Coeam  of  a  Bkch,    By  IfVliam  MusgravCt'f' 
LL.  B.  Student  in  Physic,  and  Felhw  of  Neut^Chllege,  Oxon.  IS  I, 

p.  324. 

The  use  of  t!ie  capcnm  heino;  still  a  desideratnn>  in  anatomy,  \  thought  it 
worth  while  to  try,  what  light  the  cutting  out  of  lhat  part  might  atford  m,  in  a 
matter  so  obscuie.  In  my  tirst  experiment  of  this  kind  (l683)  my  hupcs  were 
soon  defeated,  by  the  death  of  the  dog,  two  days  after  tlje  operation  ;  but  I  was 
more  sucoessfu]  in  a  second  attemj-'t.  April  1683,  I  took,  a  bitch  of  about  a 
year  old,  and  opened  the  abdomen  on  the  right  6ide>  in  the  regio  iliaca,  passing 
my  knife  through  the  musculus  obliquus  ascendens,  and  by  the  side  of  the  mus- 
ciilus  rectus;  having  found  the  caecum,  I  immediately  put  up  the  Other  guts 
again  into  the  abdomen,  after  which  I  separated  the  caecum  from  the  ileum,, 
cutting  the  membrane  which  binds  part  of  the  former  to  the  latter:  then  having 
made  a  ligature  on  the  artery  which  comes  to  the  caecum,  I  madu  three  or  four 
prick^seams  through  the  sides  of  the  caecum,  at  the  farther  end  of  it,  where  it  is 
continued  to  the  rectum,  and  by  thus  sewing  the  sides  together  stopped  the  passage 
of  the  feeces  that  way;  after  this  I  cut  off  the  cscum  about  ^  of  an  inch  from  the 
stiches,  and  sewed  together  the  new  made-lips,  entering  my  needle  always  oa 
the  inside  and  passing  it  tlirough  the  outer  membrane,  that  so  the  lips  might  the 
better  touch  edgewise,,  and  grow  together.  Tlie  wounds  being  sewed  up,  and 
the  bitch  tied  away,  milk  w  as  set  before  her,  of  which  she  lapped  a  small  quantity 
the  next  morning,  and  by  degrees  recoveied,  so  that  in  3  weeks  she  seemed  as 
well  as  ever;  in  a  little  time  she  grew  fat  and  proud,  and  the  last  summer 
brought  a  litter  of  whelps:  in  4  months  observation  I  could  not  perceive  any 
such  alteration  in  her,  as  might  reasonably  be  imputed  to  the  loss  of  the  caecum. 

Sept.  I  0,  l683,  I  caused  her  to  be  hanged,  and  opened  her  a  second  time  in. 
presence  of  Dr.  Pitt,  our  professor  of  anatomy.    We  found  a  great  part  of  the 

*  The  calculations  are  omitted,  as  quhe  useless  now. 

^  Will  tain  M<ugrave,  a  leaniedphyMciaii  and  antiquary,  was  a  native  oii  Cliarltoo,  in  Somerset, 
■lure*  and  was  educated  at  Oxford.  He  was  one  of  the  aecretartes  of  the  Ro^al  Socktx,  and  super, 
inter-  !ed  tlte  publication  of  the  Philosophical  Transactioos,  from  N*  \€j  to  N*  1/6  indutire.  He 
afterwards  removed  to  Exeter,,  wlteie  he  continued  to  practise  as  a  physican  until  the  time  of  hfe 
deatb,  which  happened  in  when  he  was  about  64  years  of  age.  He  wrote  two  medical  tracts 
deArthritide,  and  several  other  learned  works,  chiefly  on  antiqaities;  besides  mions  papers  iosected- 
iD.  tbe  PhilOKiiilucal  Traosactious. 
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omentum  lying  in  a  heap  on  the  right  eldo  it  had  not  recovered  its  natural 

posture,  since  h  was  put  up  with  the  guts  at  the  first  opening;  the  edges  of  the 
woiJtid  wc-e  wtl!  grown  logetlier;  in  short  we  did  not  tind  any  thing  that 
seemed  to  intimate  the  least  warn,  or  to  aap^]^  the  place  of  thecsccum. 

yt  skort  Account  of  ihree  Conjumcfions  of  (he  Planets  Salum  and  Jupiter,  oh* 
served  at  Danizic,  from  the  end  oj  the  Year  1  682  ?o  Maym,  N.  S.  of  l6S3. 
Bi/  M.  Hevelius.    TranslrJcd  and  abudged  from  the  Latin.  151,  p.  3-25. 

On  Oct.  a6.  N.S.  l682,  atlh,  40m.  in  the  morning,  taking  the  situation 
of  Saturn  aiid  Jupiter  with  my  tube  and  micrometer,  when  a  remarkable  fixed 
star  was  near  them,  being,  I  think,  that  in  the  right  shoulder  of  ^ ;  three  of 
Jupiter's  satellites,  if  not  the  fourth  also,  being  present.  The  distances  taken 
were,  between  Sitarn  and  Jupiter  \6'  41",  between  Saturn  and  the  star  3^  l', 
atld  between  Jupiter  and  the  star  17'  55";  the  star  being  then,  according  to  our 
catalogues,  m  19"  2'  9"  of  <^1,  with  20'  45*  north  latitude.  On  Oct.  30,  at  sh. 
in  tliB  morning,  the  distance  of  Saturn  and  Jupiter  was  found  25'  5".  Wlience 
it  may  be  conduded,  that  the  conjunction  happened  several  days  sooner  than 
Nov.  3,  when  it  is  given  by  the  ephemeris  and  the  calculation.  This  will  be 
stl!!  fnrlh.-^r  evinced  by  the  fo!lo\ving  obser\'alion?.  For  if  the  conjunction  were 
near,  the  distance  ot  S;Uuni  and  Ja[)itcr  would  daily  decrease,  whereas  it  conti- 
nually increased.  Tiuis,  on  Nov.  2,  I  observed  their  distance  35'  11';  Nov.  3 
at  lb.  in  the  morning,  it  vasSgf  g*;  and  Nov.  4,  it  was  still  greater.  ' 

As  to  the  other  conjunction,  which,  according  to  the  almanacs,  ought  to 
happen  by  the  retrogressions  of  those  planets,  on  Jan,  26,  this  year  j683,  the 
following  are  some  of  the  princtpal  observations. 

AO.  1683,  Feb.      Disc.  1;  4c  2/.         Feb.  9,  at  9h.  receiving  the  planets  In  my 

9  9  30.  .  .  .  \.S9m  ^  22  3  conjunction  fell  in  the  night  before,  or 

9  y   0         2400  as  ly  ©  between  the  8th  and  Qth  of  Feb.  for  now  the 

♦  0  2300=  17  ?9  distance  was  rather  greater  than  on  the  8tb  a» 

*  !  Z  u  1  °"  ''^^  '  »^      ''^'^      distance  was 

7      »   ITf -1700  =  »2  55  =  ^^'^"'•eas  it  ^vas  only 

•  e  10  1000  =  12  10    1*' 10*  on  the  8th  day.    That  the  planets  were 

now  past  the  conjunction,  manifestly  appeared  also  from  the  change  in  tiicir 
position  with  regard  to  the  near  sUrs.   And  the  same  will  farther  appear  by 

d     h.  m.       pis.  the  continual  increase  of  distance  observed  on 

w  7  ^^'^  annexed  taWet. 

14   J>      0  5900  =  22  3 

17    £      0  37^0  s.  28  30 

SO   f     0.  52«0  »  90  12 
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i^ie  iuiiuwing  are  also  some  of  the  principal  observations  made  of  the  third 

coDjanctionm  the  month  of  MayfoUowiog,  the  distances  taken  in  p^irts  of 

U»yt  1689.       Di«t.  ^icTt.  the  micrometer  a»  before.   From  which  it  i« 

«    9   t     43^^  -32'  41"  '"^  observed  distance  conti- 

10  9  i*!!.'!!!37i0  =  28  30  n«a"y  <l«reascd  till  May  I8,  and  after  that 

11  9  10  3450  =  26  13  cont'lsually  increased,  the  conjunction  of  the 

12  «  45  3040  =  23   10  planets  took  place  on  that  day,  nnd  indeed,  as 

*^    *   2800  »  21   17  appears  from  t lie  observations  of  the  1 5th  and 

^                2550  ^2  10*   ^3  1%  J 

15    9  30.* .*!.** '•3400=  18   »3  ^OUl  days,  at  the  hoiu-  of  .io  in  the  mornuig; 

iS  9  30  2250  =  17    €  ^tich,  according  to  the  compilers  of  die  al- 

17   9  40  »50a  16  10  manacA,  ought  not  to  have  happened  till  the 

2100  =  15  58  26th,  being  8  days  Jaler.   And  the  same  result 

Ti  'I  \l  %  ^''^  ^^^'^^^^  ^'■^^  '"^^'y  observations  con. 
22  9  20.  2900  «  22  3  '^"^"ed  on  the  ioilowing  days,  botli  of  the  dis- 
ss   9   S......»260=a*  43  dances  and  positions  of  tliese  planets  with  ccr- 


2*  10  ^  3600  =  27  22      tainsUrs;  the  dUtances  being  sometnnes  taken 

8<»  li  a. ....44*3  =  33  50  micromctcr,.  andother  times  with  the: 


25     9  30  4®00  =  30  2i 

sextant. 


27  9  25  450OSS37  15 

28  9  S6  S335  s  40  291 

Ocadlalions  of  some  Fixed  Stars  inf.  ike  Moon  in  iGss,  oLscrvei  at  Dantric  bu  AT 
Heveliu*.  Abridged  and  tremtlatedfrMt  the  Laun.  N°  J51,  p.  " 
Anno  1683,  Feb.  ll.  .N.S.  at  gh,  when  first  the  moon  came  in  my  eye,  the 
Star  Regulufr  was  at  some  distance  on  the  east.  So  ihat  iheir  coniunction  as- 
near  as  I  could  make  by  a  rude  estimate,  took  place  about  the  rising  of  'the 
moon,  at  5  or  t  o'clock.  But  whether  the  star  had. been  reaUy  covered  I  could 
not  be  quite  certain.. 

Anno  16S3,  April  2,  N  S.  r  observed  a  oocuUations  and  a>  conjuncUon  o£ 
certain  staK  by  the  moon,  as  here  toliows;;  ' 
TimebjFlbennilcb*. 

9»»  sa™  80«. . Beginning  of  the  occultation  of  the  small  star  Av 
10     8   ac. ..  Conjunction  of  the  moon  and- the  little  star  C,  distant  from. 

the  (J 's  lower  horn  4^. 
30    29    36.  .  . .  Bcgituiing  of  the  occultation  of  the  small  star  B. 

10  b%   50» . .  .  End  of  the  occultation  of  the  star  A. 

11  45  30. , . ,  The  altitude  of  Lj  i=a  31'^  44.' 
11  46  30. .  ...The  same  again  3i  55 
1 1    47    50. . . .  Repeated  again         3a  6- 

The  small  star.  A  is  not  in  Tycho's  catalogue;  but  in  my  netv  one  it  is  called' 
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the  following  under  the  hull's  horn,  of  the  5th  magnitude.   At  present  its 

place  is  ig"  n'  35'  of  H  ,  nnd  4*  4  3'  44"  south  latitude.  The  other  star  B  is 
ig^  ]  7'  of  U  ,  and  in  4°  47'  sonlh  latitude.  And  the  star  C,  which  is  scarcely 
to  be  seen  wilh  the  naked  eye,  is  now  in  19^  9'  of  H »  and  ^'^  2'  south  latitude. 

Sittorical  Observations  relating  to  Constantinople.*    By  the  Rev,  Tho.  Smith, 

D,D,  and  P,R.S,        152,  p.  335. 

Abstract  cf  a  Letter  from  Mr.  j-lnthomj  Lcmvenhocck,  conccrtimg  Generation 
by  an  Anmakuk  of  the  Male  Seed.  Also  on  Animals  in  the  Seed  of  a  Frog; 
with  some  otiier  Observabtes  in  the  Parts  cf  a  Frog,  jind  on  Digestion  and 
the  Motion  of  the  Blood  in  a  Fever,  f   N"*  1 52,  p.  34?. 

Having  been  solidtous  to  examine  the  generation  of  frags  %  on  account  ol- 
thdr  young  being  like  a  worm,  with  a  round  thick  body  and  a  short  tail;  I  was 
surprised  to  find  that  the  male  was  not  joiued  to  the  female  in  copulation,  but 

that  he  onl)' sat  upon  lu  r,  ami  thr^t  he  had  no  membrum  mnsculum;  that  at 
the  same  time  when  the  temalc  cast  her  eggs  or  fpawn,  the  male  also  dropped 
his  seed,  which  is  to  be  spread  under  the  eggs,  in  Itlte  manner  as  the  seed  of 
fishes  that  want  the  rocmbruni  masculum  is  cast  under  the  eggs  of  the  female, 
that  the  animalia  in  semine  may  conveniently  impregnate  the  eggs.  For  I  hold 
it  necessary  that  some  one  of  the  animals  in  semine  should  get  into  a  certain 
point^  of  the  yo!k  of  the  epfg;,  which  point  is  only  fit  to  receive  it,  and  givQ  it 
tile  lirst  nourishment,  t;ll  such  time  as  the  egg  comes  to  be  sat  on.  But  if  no 
one  animal  should  find  this  point,  then  the  egg  is  unfruitful;  ami  this  m;iy  be  a 
reason  why  there  are  so  many  thousand  more  animate  in  semine  masculo  than 
eggs  in  the  iemale* 

In  several  of  my  observations  I  had  not  found  the  animals  taken  out  of  the 
testicles  and  vasa  deferentia  of  frogs  to  be  alive.  But  on  the  Jst  of  Aprif,  when 
frogs  were  ready  to  spawn,  I  took  some  of  the  males  sitting  upon  the  females, 

*  So  many  aceoonts  of  ihis  city ba?e  at  dt/Ierent  timet  be«o  pobliihed  by  traveUen  aad  aiuianaries 

©f  our  own  and  othr-,  nat'on?,  (hit  rf  is  deemed  unnecessary  to  reprint  this  p.iper.  Atnon;;  the  I.ilesl 
and  roest  accurate  topgiaphcrii  of  ttte  opitai  of  tbe  Turk  sJi  domiuioas  m&y  be  lueatkwed  Mr. 
Sallaway,  formerly  chaplain  and  physician  of  tbe  Brituh  embaa»r  to  the  Forte,  and  author  of  a  De- 
acriptioo  of  Coostaotinople,  ancient  an;1  nv>d' rn,  publi^liei"  in  1797. 

f  Tlie  observatioiif  ou  digestion  and  on  the  motion  of  the  blood  in  a  icvcr  are  omitted,  at  being 
irreconcilable  with  subsequent  phytiological  discoveiiea. 

*  On  tbi$  subject,  tlx  generation  of  frogs,  three  wftieri  have  diitingaishedlbeoiselres,  viz.  Swaco- 
inerdam,  fioescl,  andS^Uaouni. 

(  By  this  jKtiot  or  t(«dc  Iw  meaiu  (be  dcatricula.'— Oiig. 
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and  squeezed  their  hinder  parts,  that  I  miglit  get  the  seed  out  of  the  vasa  dcfe- 
rcntia-,  buf  the  animalcules  I  then  found  movuti  hut  liMin,  because  the  matter 
they  were  in  was  iuil  of  salt  pai  tkles,  which  made  me  judge  it  to  be  urine.  I 
then  cut  open  the  testicles,  and  there  I  found  an  innumerable  conii^any  of  ani- 
malcules, swimming  Hmong  a  sort  of  ill-shaped  particles;  these  continued  alive 
till  the  next  day,  thongh  there  was  hut  a  smalt  quantity  of  liquor  to  contain 
them.    T  ii-d^-e  tlie  bodies  of  the  anirn  i!oniLS  to  have  been  of  the  thickness  of 
^.1^  part  of  a  lian  o(  my  head;  tliey  are  represented  to  tlie  best  of  my  skill  in 
tig.  I2f  pi.  ib,  where  ABC  is  an  animalcule  as  it  lay  m  the  watery  matter,  and 
moved  itself  therein ;  sometimes  the  head  appeared  to  be  thicker  than  at  other 
times,  and  often  f  could  see  the  body  only  from  A  to  B,  by  reason  of  the  thin- 
ness of  the  tail,  DC;  when  the  animal  moved  itself  strongly,  though  the  pro* 
gress  were  but  little,  the  motion  towards  the  head  was  like  tliat  of  fi  snake,  and 
the  tail  v,';i5  cnst,  into  3  or  4  buus.    Fi|»-.  D  is  <Tri  aiinn;i:CLile  Jynig  dend,  ?.nd 
Stretched  out  at  lengtlij  but  in  this  posture  I  saw  but  few,  tor  many  that  were 
dead  lay  with  the  fore  part  of  tlieir  body  bent  in,  as  in  %.  E ;  others  made  as 
it  were  a  half  cii'cle^  and  others  had  the  fore  part  of  their  botly  bent,  and  moved 
their  hinder  parts;  these  last  1  took  to  be  ready  to  die.  The  number  of  ani« 
walculcs  in  all  the  seed  was  so  great,  that  I  judge  there  might  be  10,000  of 
iheni  to  one  of  the  female's  eggs.  Tiie  ^3 me  conipntation  I  jormerly  made  of  the 
melt  of  a  codfish  I  but  it  must  not  be  tuuught  that  ail  the  animals  in  the  melt 
of  the  codfish  live  together*  but  only  such  of  thein  as  are  nearest  the  passage 
they  are  bo  be  cast  out  of,  and  which  have  more  moisture  about  them  ;  the  rest 
of  them  being  more  remote  in  the  body,  and  being  encompassed  with  a  thicker 
matter,  are  not  alive;  for  though  some  fishes,  os  the  bream  and  trout,  cast 
their  melt  and  spawn  in  2  days  time,  yet  codtislies  are  about  a  month  m  doing 
it ;  in  all  whicii  time  Uie  seed  is  successively  ripened  anil  pei  tected.   So  also  are 
frogs  by  what  I  haw  experienced,  for  the  first  animals  I  sought  were  dead,  and 
though  I  aflerwards  found  live  ones,  yet  those  were  dead  that  lay  deepest  in  the 
testicle. 

It  is  well  tnown,  that  when  a  cock  has  trodden  a  hen  but  onc^  many  eggs 
are  made  fruitful;  the  reason  that  I  give  for  it  is,  that  many  ol  liie  eggs  in  the 
ovarium  have  each  of  them  received  an  animalcule  out  of  the  male  seed.  This 
animalcule,  while  the  egg  is  sat  upon,  does  not  presently  take  the  figure  of  s 
chick,  but  grows  into  a  disorderly  bulk,  wherdn  the  heart  is  first  plainly  to  be 
discerned.  Other  foetuses  have  a  different  way  of  growth ;  the  louse  has  a!!  its 
parts,  and  is  a  breeder,  while  it  Is  yet  in  the  egg:  the  flea  shows  like  globules 
Swymmlng  in  a  watery  substance,  it  afterwards  becomes  a  uurm,  then  a  nym- 
pha :  the  frog  is  a  tliick  worm  till  it  be  of  a  considerable  size :  the  iiumau 
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ffletuS)  though  no  larger  than  a  green  pea,  yet  is  furnished  with  all  its  parts. 
I  have  often  endeavoured  to  discover  the  animal  coming  out  of  the  male  seed  in 

the  egg  of  the  hen,  hut  have  been  unsuccessful,  though  some  of  the  g!obu!es  of 
the  egg  were  nv.gnified  to  the  size  of  common  apples.  This  disappouitment  has 
put  me  on  tlie  eggs  of  insects,  as  the  ilea  and  louse,  which  being  very  saisU« 
may  be  so  much  the  fitter  for  this  discovery. 

The  first  frog  which  I  anatomised  lay  on  the  ground  in  my  way,  and  seemed 
so  weak  through  cold  that  liiongh  I  kicked  it  with  my  foot  it  would  not  leap 
away;  this  proved  n  female,  in  ihc  guts  of  wtiirh  1  touncl  wonns  like  those  in 
children,  of  about  tlie  thickness  of  a  hair  of  my  head.  Tiie  blood  consisted  of 
flat  oval  particles,  swimming  in  a  dear  liquor  i  these  hsd  no  colour  as  they  lay 
singly,  but  when  two  of  them  lay  upon  each  other,  as  here  fig.  13,  their  colour 
was  stronger.  A  is  an  oval  of  blood  partly  covered  with  B  a  second  oval  of 
blood;  C  is  a  tliird  ovr.!  of  bloorl,  covering' a  part  of  ACB  as  at  D,  and  cast- 
jnc;;  a  deeper  coluur,  bec;tLisf  3  plaLfS  lie  over  eacii  other;  but  tliere  was  another 
small  oval  hard  by,  rtprcsenteU  by  E,  whicii  showed  of  a  higi>er  red  than  the  3 
plates  together.  Many  of  these  oval  particles  were  very  pleasant  to  look  upon, 
espedally  when  the  moisture  wherdn  they  swam,  having  also  globules  on  the 
surface  as  large  as  of  a  blood  globule,  was  evaporated ;  for  some  had  in  the 
riiddlc  a  faint  oval  shade;  others  appeared  as  if  they  were  made  nf  "several  ovals 
of  unequal  sizes ;  others  seemed  to  be  set  round  with  small  globules;  others  had 
j)u  globules,  in  tlie  drcumierenoe,  but  several  in  the  middle ;  these  globules,  I 
believe,  were  at  first  swimming  in  the  watery  liquor  under  the  ovals,,  though  now 
they  cleave  to  them  by  accid^t. 

On  the  plate  whereon  I  laid  the  frog  that  I  anatomised,  T  found  several  anp- 
tnzh  moving  in  a  watery  blood  ;  they  were  about  liali'as  lung  and  h;ilf  as  broad 
as  the  oval  particles,  and  about  50  of  them  might  he  in  the  space  of  a  sand. 
T^ese  I  had  never  seen  in  the  pure  blood,  nor  eoitld  I  percdve  them  in  the 
water  that  came  out  on  reaping  the  skin  from  the  fie&h,  or  on  opening  the  belly, 
or.squeezing  the  head  of  the  firog  to  make  it  lie  quiet  on  the  plate.  At  length 
in  the  month  of  June  I  met  with  some  i'ro^'^,  whrx^e  excrement  wns  full  of  an 
innutncroblp  company  of  living  creatures,  of  diriercnt  sorts  and  sizes,  the 
largest  kind  were  shajjed  like  fig.  P,  and  of  these  I  judged  Ihut  40  might  be  in 
the  space  of  a  sand.  The  second  sort  had  the  shape  of  fig.  G,  which  were  but 
few  in  number.  The  third  sort  was  like  our  river  eels,  as  fig.  H,  and  these 
were  more  in  number  than  the  first,  hut  the  whole  excrement  besides  virasso 
full  of  living  things,  that  it  seemed  'J\  to  move,  anrl  1  rrncssed  there  was  not 
liss  than  1 000  of  the  third  sort  in  the  si^iice  of  a  sand.  From  hence  I  con- 
cluded that  the  animals  found  among  the  blood  might  come  from  my  cuiuitg  a. 
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gut.  By  the  way  I  observed  something  of  the  damage  that  frogs  may  do  to 
^h-ponds,  for  I  took  out  of  some  of  their  stomachs  8,  10  or  more  young 

fishes. 

I  examined  one  of  the  muscle?  nf  (he  hinder  leg  of  a  frog,  which  ron<;i.stcd  of 
filaments,  and  those  again  of  a  grtat  nuuiber  of  lesser  filaments,  which  ha4 
more  rings  in  ihem  than  I  had  formerly  seen  in  the  muscular  threads  of  an  ox, 
fly,  gpnat,  ilea,  or  louse.  Such  numerous  rings  I  have  since  met  with  in  the  fila- 
ments of  the  muscle  of  a  lamb,  taken  from  the  rim  of  the  belly,  near  the  hinder 
jpg._  From  the  hir^cnlh^f!^  of  t!ie<^e  fi!:«ments  I  rnn  not  only  snfi'^ry  mv'^ch'  how 
th^"  limbs  corof  to  bi^nt,  when  tlic  miisclc:^  jire  at  rest,  but  aUo  why  we 

can  walk  a  longer  tune  than  stanu  still ;  and  wliy  our  arms  when  we  walk  do  not 
hang  down  at  their  full  length  stretched  out  by  our  sides,  but  move  backwards 
and  forwards ;  for  if  the  arms  should  still  hang  straight  down,  then  would  one 
muscle  be  stretched  too  much,  and  another  bent  or  drawn  up  too  dose ;  both 
these  things  disagreeing  with  the  natural  constitution  of  the  muscle. 

daxmtt  of  a  Book  en/ituled  Relatione  de  Riirovamento  delV  Uova  di  Chioceiote, 

(^c.        152,  p.  S6<J. 

This  anonymous  author  dedicates  his  treatise  to  Signor  Malpighi.  He  first 
takes  notice  of  the  opinion  of  the  schools  which  taught  two  sorts  of  generation, 
either  by  the  seed  of  the  animal,  or  spontaneous  from  corruption ;  and  says,  the 
moderns  reduce  those  two  to  one ;  and  having  observed  the  uniformity  of  nature 

in  most  of  her  works,  have  f!;one  yet  farther,  and  ventured  to  prove  that  the 
general  universal  productive  principle  of  ail  species  is  ex  ovo.  And  this  he  ciuJea- 
vours  to  pursue  in  the  works  of  the  ancients  as  well  as  ilie  moderns,  and  out  of 
scripture  as  well  as  philosophy;  but  one  passage  is  remarkable  out  of  Hippocrates, 
in  his  book  deNatura  Pueri;  where,  relating  the  case  of  a  young  woman,  who  ill 
dancing  miscarried  of  a  foetus  of  6  days  old,  Hippocrates  says,  it  was  like  a  raw 
egg;  the  sliel!  beino^  first  taken  off ;  and  therefore  in  the  end  concludes  that  the 
nature  of  tlie  oviparous  differs  not  from  thai  of  man. 

But  siill  there  seemed  to  be  much  difficulty  in  the  production  of  insects,  tili 
Signor  Kedi,  by  many  inoontestible  experiments,  proved  them  to  be  generated 
out  of  eggs;  and  by  that  convicted  of  error  the  natural  histories  of  Aristotle  and 
^iian,  showing  the  necessity  of  a  new  and  more  accurate  one,  which  he  owns 
is  with  much  glory  pursued  hy  the  Royal  Society  of  Lonuon,  as  we!!  .t*  that  of 
P;!ns  and  Florence;  and  pariirularly  makes  very  hur.oufalile  iricnticn  of  Mr. 
Lister,  for  his  history  of  spiders  and  snails;  and  ot  Mr.  Ray^  for  bemg  the  first 
discoverer  of  their  being  all  hermaphrodites,  or  and rog^  nous,  as  he  terms  it. 

After  this,  he  says,  the  thing  seemed  out  of  dispute,  when  a  book  came  ouf 
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called  the  Recreation  of  the  Eye  and  Mind  in  ObservationB  upon  Snails,  by  Bither 
Philippo  Bonani,  a  Jesuit;  it  being  a  pretty  large  volume  containing  the  natural 
history  of  all  the  snail  Icind,  where  He  not  only  doubts  of  their  production  by  eggs, 
but  also  endeavours  to  overthrow  most  ot  Signor  Redi's  experiments  that  tended 
to  establish  the  principle  of  an  univocous  generation,  to  which  he  pi^efers  the  old 
principle  of  corruption  for  the  insects. 

While  he  was  reading  this  book,  he  says,  he  chanced  in  taking  up  some 
flowei-s,  about  the  lO^hof  July,  to  observe  by  a  border*  a  cluster  of  little  eggs^ 
which  had  nodung  in  them  but  the  white,  hke  the  white  of  an  egg;  bat  on  a 
rTiOif  chhgeni  search  he  found  another  cluster,  as  large  as  would  hll  the  palm  of 
bis  liand,  out  ot  which  came  young  snaiis,  some  having  but  just  broke  the 
shell,  others  being  half  out,  and  others  quite  out  with  the  testa  of  the  egg  fas- 
tened  to  the  tail  of  the  animal.  He  says  the  eggs  were  no.  larger  than  pepper 
corns,  and  mostly  white,  but  those  which  were  ready  to  break,  tending  to  yellow;, 
they  were  fastened  in  a  lump  by  a  kind  of  glutinous  water. 

Tajafu,  seu  Jper  Mexicanu$  Moschifertts,  or  the  Anatomi/  of  the  Mexkm  Afiwi- 
Bogyf        By  Dr,  Edward  T^son,  F.  E.  $,   N*  153,  p.  359. 

The  shape  of  this  animal  is  such  that  .it  may  be  easily  reduced  to  the  swine 
kind }  though  it  was  much  less  than  our  usual  hogs;  for,  from  the  end  of  the 
body,  where  the  tail  should  be,  to  the  top  of  the  head  between  the  ears,  was  2. 
feet  2  inches;  from  thence  to  the  end  of  the  nose  11  indies;  the  compass  of 
the  body  a  feet;  the  compass  of  the  neck  i§  inches^  of  the  head  in  the  largest 
place  18  indws;  and  of  the  snout  12  inches. 

*  The  comiaoD  or  gardea  soail  is  said  (o  deposit  hi  eggs  dtaring  the  sutmner  monthi,  aJmott » 

ofen  n-!  nnce  a  fortntght  ;  they  are  laid  ia  Eh.idy  pl.uxs,  and  generally  a  liule  below  the  sarfice  of 
(he  mouJd.  From  ihem  tLc  yuuiig  are  btitdicd  and  completely  ibrmed^  and  wiih  the  shells  oo  their 
b«ckg* 

■\  The  animal  here  Jc^cvibed  Is  (lie  Sui  Tajai^u  of  Linnaeas,  or  Pecari.  It  is  ihc  only  species  of  Hog 
found  in  the  New  Worlds  and  »  coiuiderably  sroaller  than  the  corumon  hog,  and  of  a  more  compact 
forot :  it  i»  covered  on  the  upper  parts  with  vety  ttroag  dark  biowo  orblaclusb  bristlet,  each  marked 
by  M-veral  yell'iwi^b  \vh'\te  rinj?.  so  that  ihp  colour  cf  the  whole  appears  mottleJ,  and  ro.;r:;l  the  r.eck. 
it  commonly  a  white  collar.  Tlie  heaji  is  large  i  tiie  snoiii  Iwng ;  the  etn  short  and  upright  i  th^- 
bellj  nearly  saked :  (here  is  oo  tail^  and  oo  ilte  lower  part  of  the  beck  is  a  glaodulav  orifice,  aur- 
jDOsdt-d  by  strong  bri.siles  in  a  si  inewhat  radiated  dirertioo :  from  the  orifice  eniudes  a  strong* 
toent^  fluid,  Bud  this  pan  has  been  vuigarlj^  toppoaed  to  be  the  mureiof  the  animalr:  Ihe  tasks  ia. 
dlis  species  of  hog  arc  not  very  large. 

Dr.  Tyson  in  his  anatomical  description  falls,  according  to  Buflbo,  iiito  •  fery  material  error,  iHs.. 
H)  affirming  ibat  the  aniinsl  has  three  stomachs,  whereas  it  has  in  leaUty  bi|t  ooB  stomach,  paitod  » 
litOe,  hke  that  of  the  Upir«,bj  two  striauret  ot  caottactiuitf. 
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What  is  most  particular  in  this  hog,  and  makes  the  greatest  difierence  in  it 
from  any  other  animal  I  know  of  !n  the  world,  is  the  teat  or  navel,  or  foramm 

wther,  on  tb«  1iin<-!p?<rt  of  the  back.  All  who  mention  this  animal,  consider 
thie  as  a=  thing  so  extraonlinary  and  uncommon,  that  their  amazement  has  so 
fer  clouded  their  reason,  as  to  betray  them  into  most  extravagant  conjectures 
and  opinions  eonoeming  it.  Not  any  one  as  I  have  met  with  afibrding  the 
least  glimmerings  of  a  probable  truth. 

These  animals  are  found  in  Panama,  and  New  Spaing  in  Nicaragua,  in  Terra 
Firma,  and  in  Brasi].  They  are  usually  met  with  in  the  mountains  and  woods; 
and  go  in  herds  togL-ther.  They  feed  on  roots,  acorns,  and  fruits;  hut,  ,is  the 
greatest  delicacy,  they  hunt  for  all  soils  of  poisonous  serpents  and  toads ;  and' 
having  caught  them-,  holding  them  with  tlieir  fore  feet,  with  a  great  deal  of 
dexterity,  with  their  teeth  they  strip  off  their  skin  from  the  head  to  the  tail, 
then  greedily  devour  them.  Aad  it  is  said  they  eat  the  root  or  bark  of  a  certain 
tree,  as  an  antidote  against  the  poison;-  by  which  means  they  are  well  fed,  and 
grow  (drge.   When  they  are  tamed,,  they  will  feed  on  any  thing.   But  naturally  • 

they  are  very  f  erce., 

Oviedus  remarks  that  the  swine  the  Spaniards  left  on  the  islands  of  St. 
Domingo^  St.  Joannes^  and  Jamaica,  mulUplied,.  and  increased.  But  those  in 
Tferra.  Firma  durst  never  go  in  the  woods;  but  were  destioyed^  by  the  llons^ 
tigers,  and  lupi  cervartf.  Tet  in  th^e  woods,  there  are  great  herds  of  the 
tajrif^u!!,.  that  ran  make  thfir  party  good  against  the  fiercest  beasts*  If  any  of 
them  be  wounded,  he  presently  gpts  to  his  assistance  a  great -number  of  hif 
kind}  and  never  desists  till  he  has  revenged  the  injury  or  is  slain.  T!iey  are 
always  at  enmity  with  the  tigers.  And  there  is  often  found  tlie  body  of  a  tiger, 
and  many  of  these  tajaq^as  slain  together;  ETthey  spy  a  man,  they  will'iteroely 
set  on  him ;  and  his  best  escape  is  to  get  op  a  tree,  which  they  will  most  furiously- 
assault  with  their  teeth;  nor  will  they  easily,  leave  him  till  forced  by  hunger,  or 
slain  by  him,  by  clubs,  darts,  or  a  gun.  It  is  satd,  it  is  usual  to  take  (liem, 
viz.  by  a  mnn's  sliowing  himself  to  them,  whom  it  is  known  iliey  will  presently 
pursue.  If  they  are  hunle<l,  the  dogs  are  often  torn  in  pieces  by  them.  Their 
flesh  is  esteemed  very  good,  and  much  desiied  by  the  inhabitants,,  though  tbey. 
have  but  little  (at. 

To  come-now  to  the  anatomy;  having  lUvided'the  muscles  of  the  belly,  what 

was  most  remarkable  was  the  structure  of  the  stomnchs,  of  which  it  had  three. 
IntO'  the  middlemost  was  inserted  the  cpsophagus  or  gullet ;  which  we  may 
therefore  call  the  first  ventricle  or  stomach.  From  this,  on  one  side  was  a  large 
pass^  into  the  leoond;.  which  pouching  out  had  its  two  ends  mnding.  like  at 
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horn;  aod  on  the  other  side  of  the*  first  pc:  middle  stomach,  was  a  free  open 

pftRsai^e  into  the  third,  which  emptied  itself  into  the  Huorlrnurn. 

Tlie  first  stomach  was  lined  v.-ithin  with  a  white  thick  hard  metiibmiic,  alaiost 
like  the  inward  f>ellicle  of  the  gizzard  ol  fowls;  with  whicli  none  of  the  Other 
Stomachs  were  endowed;  for  the  inward  surface  of  the  eeoond  waa  smooth  and 
soft,  its  membranes  thin,  and  more  incltoing  to  the  common  make  of  that  of 
carnivoroos  animals.  The  third  somewhat  like  this,  hat  thicker,  and  rimpled 
within,  with  lai^  plies  or  folds.   .  - 

Dr.  Grew  observes,  that  In  the  common  hog,>  against  the  pylorus  stands  a 
round  caruncle,  as  large  as  a  small  filbcrd  kei-nel,  like  a  stopple  to  the  pj'lorusi 
a  (»rt  be  thinks  peculiar  to  titis  animal.  This  in  our  Mexico  I  did  not  ob- 
serve. His  conjecture  of  the  use  of  it  is  probable  enough :  it  being  so  voracious 
an  animal,  for  the  preventing  a  too  sudden  and  copious  irruption  of  the  aliment ; 
which  is  taffieientiy  provided  for  in  our  subject  by  the  great  straitening  of  the 
pyloras  here,  and  the  great  ascent  it  mnst  make  before  it  c&n  go  out ;  wliicli 
may  be  the  reason  tor)  of  nature's  making  tliese  several  cells,  or  partitions,  lor 
the  better  dtgesiiou  and  maceration  of  the  foodj  for  this  animal  being  hugivo- 
rous,  graminivorus,  and  carnivorous  too,,  the  stomachs  are  so  contrived,  aa  that 
the  first,  by  ita  inward  pellicle  somewliat  resembles  that  of  birds,  which  are 
carpophagous;  so  the  others,  those  of  quadrupeds. 

The  small  guts,  whicli  in  other  animals  being  fastened  to  a  large  mesentery, 
usually  hang  down  lower,  were  here  closer  gathered,  by  the  shortness  of  this 
membrane,  to  tlie  spine;  and  the  colon,,  which  in  others  is  more  su^ended, 
hete  by  its  peculiar  structure  lies  looae,  and  falls  down.  For  the  duodenum 
arising  from  the  pylorus  with  a  short  turn,  that  and  the  other  small  intestines 
made  abundance  of  convolutions  and  windings  i  and  although  the  mesentery 
was  but  ver\  short  from  the  spine,  and  Its  circumference  seemingly  but  very 
email,  yet  in  this  compass  it  contained  27  feet  of  the&e  intestines,  for  so  much 
they  measured  from  the  pylorus  to  the  colon.  The  colon  .was  not  festened  to 
the  periphery  or  rim  of  the  mesentery  as  usual ;  but,  arising  from  the  centre  or 
middle,  made  a  spiral  line,  its  end  hanging  loose,  and  its  turnings  were  closely 
united  to  each  other  by  membranes.  This  colon  was  very  large  in  comparison 
of  the  other  gnts,  and  measured  0  feft  in  length.  It  had  a  short  caecum,  but 
pretty  wide,  and  filled  wuh  faeces.  What  Dr.  Grew  observes,  viz.  that  it  is 
peculiar  to  the  caecum  of  a  hog,  and  that  of  a  horse,  to  have  the  same  structure 
«nth  the  colon,  is  true  here  also.  And  it  may  be  reckoned  as  an  af^pendix  of 
the  colon.  In  a  hog.  Dr.  Grew  makes  7  intestines.  The  same  diflerenoes  I 
might  perhaps  have  met  with  hece;  but  I  was  prevented  by  the  little  leisure  I 
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had  of  being  so  nice  in  tiiis,  as  some  other  parts;  and  it  being  kept  so  long  be- 
fore I  had  it  for  dissection,  it  was  rendered  less  fit  tor  such  inquirie«?.  Falro- 
buiigius  says  the  length  of  all  the  gats  were  34  geometrical  feetj  ours  ineasured 
more.  The  struciure  of  the  colon  here  seems  extraordinary.  Some  such  gut 
I  find  in  a  goat,  making  several  spiral  windings  in  the  middle  of  the  mesentery  j 
but  then  taking  a  short  compass  round,  near  the  verge,  to  which  are  fastened  the 
l€ss(-r  intestines,  at  last  it  passes  into  the  rectum.  So  in  n  wondcock  there  is 
sucii  a  spiral  gut.  But  in  our  tspqu  not  only  the  stomacli,  gut,  and  mesentO!ry 
were  extraordinary,  but  the  mciaraic  vessels  too;  for  in  men  and  dogs,  &c. 
making  the  segment  of  a  circle  near  the  middle,  they  then  send  out  several 
laiige  branches  towards  the  intestinesj  which  as  they  approach  them  by  their 
mutual  inosculation,  forming  several  small  arches,  from  whence  issue  numerous 
leaser  branches  to  the  guts  themselves;  but  here,  incur  hog,  we  observed  a 
large  vein  and  artery,  running  ?i  smal!  and  equal  distance  from  the  intestines ; 
and  Irom  them  arising  an  inhniie  number  ot  lesser,  but  straiirht  vessels;  which 
going  to  the  gute  so  regularly,  and  iu  so  great  numbers,  aftbrdeda  very  pleasant 
•ight. 

The  spleen  was  about  10  inches  long;  almost  of  the  same  breadth  through- 
out; and  in  the  middle  was  one  inch  and  half  broad;  it  was  of  a  lead  colour,  a 
little  speckled  or  marbled.   The  liver  consisted  of  4  large  lobes ;  and  was  of  a 

dark  red  colour.  It  appeared  plainly  glandalous,  and  had  no  vesica  fellea; 
whidi  is  the  more  remarkable,  smcc  our  common  swine  have  a  hrge  cystis 
fellea.  But  it  had  a  ductus  biiarius,  which  went  from  the  h\  er  to  the  duodenum 
as  usual.  The  pancreas  y/a»  about  5  or  6  inches  long,  and  consisted  of  several 
glands. 

The  testes   ere  2  jnchea  long;  larger  at  the  upper  end,  then  the  lower,  and 

in  the  middle  about  an  inch  broad;  they  were  placed  in  the  scrotum ;  their 
colour  wliite  ;  tlieir  structure  close  ;  so  that  the  vessels  which  composed  them, 
did  not  so  piainiy  appear  as  in  an  ordinary  boar  :  yet  no  doubt  their  whole  corn- 
pages  was  vascular,  though  here  closer  wrought  together  and  united.  Vaudius 
Dathirius  Bonglarus*  discovered  this  vascular  structure  of  the  testis  of  a  boar,  as 
also  of  a  man  about  lO  years  before  Reg.  de  Graaf  published  his  book,  De  Or- 
gan is  Virorum  Gcnerat.  inservientib.  and  has  given  good  6gure3  of  the  same. 
Though  the  latter  !ia?  given  a  much  larger  and  further  accoinit  of  this  subject 
since.    Their  use  is  no  doubt  to  prepare  the  semen  ;  which  is  conveyed  thence 
by  tlie  vasa  deieieutia  to  the  vesicula:  scmina'.es.    These  deferentia  arise  near 
the  lower  part  of  the  testes;  and  arc  so  inserted  tliai  they  might  almost  e<iuali^ 
empty  themselves,  either  into  the  vesicae  seminales  or  urethra* 

*  Vi<i.  Fbik^opliical  Tjraasactiom,  18. 
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The  Vtflcute  semi  nates  were  H  inch  longi  in  some  places  I,  in  others  half 
an  Inch  broad.  Though  called  vesicuke,  yet  here  ihey  appearfyi  more  glanAi- 
lous:  nor  was  their  cavity  very  large.  The  common  orifices  to  iliem  and  the 
vasa  deferentia  made  a  rising  in  the  made  of  thtj  urethra,  winch  de  Graaf  calls 
caput  gaUinaginisj  in  men  and  other  animals  there  is  a  better  resemblance  and 
show  for  tlie  name.  In  those  too,  at  this  place,  is  seated  that  glandulous  body 
called  the  prostatas.  But  the  vesiculae  here  being  so  glandtilous,  possibly  tliey 
may  perforin  their  office;  unless  we  should  ascribe  their  use  to  those  two 
glands,  which  lay  on  each  side  the  nre*h?ti,  and  emptied  themselves  with  two 
orifices,  near  the  root  ot  tliL-  pci-,is.  Tlu  se  glands  were  cylindrical,  of  a  whitish 
yellow  colour,  an  inch  and  hall  long,  and  ot  an  uicli  in  diameter.  Their  sub- 
stance was  close,  like  that  of  the  testes,  and  no  pei  cejitible  cavity  within ;  and 
they  lay  along  the  outside  of  the  urethra,  reaching  from  the  musculi  erectores 
penis  to  the  glandoloas  vesiculs  before  described.  The  penis  in  our  taja<}U  was 
a  long  slender  body»  composed  of  several  muscle:^,  whereof  two  were  very  long. 
The  ves^ica urinaria,  or  bladder  of  urine,  was  ro  jjulcr  tli;ui  m  some  other  animals; 
where  usually  it  is  more  oblong.  The  ureters  were  inserted  at  the  neck  of  the 
bladder. 

In  the  thorax,  the  structure  of  the  aorta  was  uncommon.  For  as  it  descends 
along  the  s{Mne  in  all  other  animals,  its  trunk  almost  of  an  equal  breadth,  only 
a  little  tapering  downwards;  here,  between  the  heart  and  its  branchings 
into  the  iliac  arteries,  we  found  three  large  aneurisms  or  tumnnrs.  The  larg-cst 
was  thr?t  nearest  the  heart,  which,  after  a  small  contraction,  emptied  itself  into 
the  second ;  and  this,  though  less  than  the  first,  was  yet  much  larger  than  the 
third,  which  was  near  the  division  of  the  aorta  into  the  rami  iliad.  Two  of 
these  swellings  I  opened;  and  found  within  -several  unequal  cdis  or  hollows ; 
«nd  the  toeii^ranes  here  were  altogether  as  thick  as  where  the  artery  was  not 
extended. 

Tliese  exten'^ions  of  an  artery  are  called  aneurismata;  as  those  of  a  vein,  fSu 
rices;  and  are  reputed  to  happen,  when  the  mvvard  coat  of  the  artery  is  burst, 
and  so  gives  way  for  the  extension  of  the  outward;  and  cotnmouly  they  have 
been  occasioned  by  pricking  an  artery,  instead  of  a  van.  But  what  should  be 
the  cause  of  it,  in  our  subject,  is  most  difficult  to  assign.  For,  it  being  the 
only  one  of  the  kind  I  have  dissected,  I  know  not  how  far  it  may  be  preterna- 
tural, or  to  be  met  with  again.  If  preternatural,  it  is  the  more  remarkahic 
here,  because  this  is  the  strongest  and  thickest  artery  in  tiie  whole  body.  If 
natural,  there  is  nothing  I  can  at  present  better  parallel  it  with,  than  those  pro- 
tuberant swellings  in  the  aorta  of  silkworms,  and  other  such  insects,  which 
Malpighi  takes  for  86  many  several  hearts.  Which  must  be  allowed  him^  vn- 
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less  we  deny  them  to  have  any  heart  at  all.   For  in  a  leech,  there  arc  two  lai^ 

Rripvles,  without  any  of  these  swe!lir)crs;  so  we  must  either  confess  them  to  be 
two  hearts,  or  not  to  have  any;  for  there  is  no  prirt  I  hnve  yet  observed  in 
4hem,  that  I  can  give,  that  name  to,  besides;  nor  to  these  without  some 
allowance. 

We  come  now  to  what  seems  most  peculiar  to  this  animal,  to  be  met 
with  in  none  besides,  viz.  the  glandulous  body  seated  on  the  ridge  of  the 
back,  just  over  the  hinder  legs,  but  so  covered  by  the  long  bristles  there,  that 

it  was  not  to  be  observed  but  by  opening  them  with  the  hand,  and  then  appears 
a  space  ahnost  bare,  only  beset  with  a  few  shorter  and  finer  hairs ;  and  in  the 
middle  of  it  is  the  protuberant  orifice  of  the  gland,  by  which  it  discharges  liie 
]i(juor  which  is  separated  by  it  within.  T\m  orihce  has  its  lips  a  little  retJectcd, 
«nd  protuberant  above  the  suHace  of  the  skin.  It  would  easily  admit  of  a  large 
probe,  which  could  be  turned  into  several  parts  of  the  gland.  On  a  gentle 
pressure  with  tHe  finger,  there  was  observed  a  small  quantity  of  a  white  yeU 
lowish  juice,  and  some  part  of  it  of  a  little  darker  colour,  which  yielded  a  very 
pleasant  and  agreeable  scent,  much  like  that  of  musk  or  civet.  The  gland 
itself  was  sc;itc(l  between  the  skin  and  some  part  of  the  panniculus  camostJS. 
For  in  the  middle  of  that  part  or  surface  which  regarde<l  the  baclc,  it  was  bare, 
and  not  covered  with  that  muscle,  only  the  edg^  inclosed  within  it ;  so  that  ai 
taking  off  the  skin,  the  gland  too  could  easily  come  away  with  it ;  however, 
this  muscle  may  be  assisting  to  it,  by  its  contractions,  in  pressing  out  its  liquor, 
as  the  sphincter  muscle  is  to  those  scent  bags  placed  at  the  extremity  of  the 
rectum  of  other  animals.  The  gland  was  cong-lomemted.  or  made  up  of  several 
mituitc  and  small  white  glandules.  It  had  no  considerable  cystis  or  cavity  with- 
in ;  but  like  the  pancreas,  or  salival  glands,  it  had  abundance  of  excretory  ducts ; 
uinch  terminating  at  last  in  one,  discharged  its  separated  juice  by  the  common 
orifice.  This  ori6ce  having  something  of  a  resemblance  to  a  navel,  has  imposed 
upon  almost  all  who  have  described  the  animal,  as  to  believe  it  an  umbilicus; 
and  others,  who  have  deviated  from  this  sentiment,  have  delivered  quite  as 
absurd  and  extravagant  conjectures  about  It. 

-  But  my  opinion  concerning  it  is,  there  is  nothing  I  can  compare  thh  gland 
with  more  thnn  those  scent-hags  or  gland*;  in  ofher  animih.  For  tJMsugh  the 
whole  body  may  be  perspuable,  and  ho  uUtuse  a  smell,  yet  that  peculiar  foetor, 
which  is  cJaserved  in  all  strong-scented  animals,  I  have  hitherto  constantly  found 
more  remarkably  collected  into  one  part;  the  particles,  which  cause  it,  bemg 
separated  from  the  mass  of  blood  by  peculiar  glands,  which  either  quickly  dis- 
charge it  wholly,  out  of  the  body  as  in  some,  or  transmit  the  separated  juice 
VOL.  II*  4  R 
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into  bags,  or  bladders,  where  it  remains  some  longer  time*  as  in  many  other 
animals. 

TJiis  I  first  noticed  in  polecats,  viz.  that  just  at  the  extremity  of  [the  rectum 
are  placet)  two  hnprs,  filleH  with  a  thick  and  whitish  lu|aor,  of  a  vci  y  strong  and 
offensive  scent.  Tiie  satDC  I  have  oliscrved  in  iibunctaiioe  of  otiier  animals;  as 
m  all  the  polecat-kiud,  in  our  coinntuu  cats,  in  u  lion,  in  dogs,  in  a  fox,  &c. 
Tho$e  bags  in  the  civet>cat,  or  hyaena  odorifcra,  are  nothing  but  the  same. 
As  are  likewise  those  of  a  musk-<)uash,  mentioned  by  Josselin  in  his  History  of 
the  Rarities  of  Ne\v-£ngtand ;  for  they  are  not  the  testicles  of  that  animal  ;  for 
having  seen  the  skins  here  in  town,  and  those  mo  k  cods,  I  find  them  to  be 
only  th*»  <5ce(U-bags.  So  the  ca^storeuin  we  have  in  the  shops  is  not  the  stones 
of  a  beaver,  as  formerly  reputed,  but  altogether  of  the  same  nature  with  our 
scent- bags.  And  in  most  species  of  animals  there  may  be  obsen*ed  something 
the  same  or  analogous  to  it,  which  give  them  tlieir  peculiar  foetors  or  smells. 
Thus  I  have  observed  in  reptiles,  as  the  rattle-snake,  in  vipers,  in  the  common 
snake,  &c.  two  long  bags  in  the  tail,  which  discharges  their  foetid  liquor  near 
the  verge  of  the  rectum,  T?nt  in  all  animals  the^e  h.^gs  or  glands  are  not 
seated  here;  but  in  some,  in  dilVerent  pans  ot  llie  body.  In  fowls  and  birds 
in  the  rumps  are  two  glands,  which  have  their  pijjcs  or  excretory  ducts  arising 
on  the  top  of  it,  above  the  surface  of  the  skin,  which  discharge  a  foetid  liquor. 
These  glands  are  largest  in  geese  and  the  duck  kind,  which  use  the  water.  In 
Tiirkeys  the  rump  is  less  glandolous,  but  they  have  a  larger  cystts  within.  In 
the  ostrich  the  gland  lies  higher  on  the  back,  where  it  makes  two  bunches ;  and 
under  the  skin  is  a  cystis  filled  with  a  concreted  yellowish  juice,  which  is  near' 
the  pl.irr  where  the  gland  in  the  Mexican  Uog  is  sealed.  Again,  tlie  musk  deer 
has  its  musk-bag  on  the  belly,  near  the  navel. 

To  give  a  short  account  of  the  skeleton  ;  the  cranium  seemed  entire,  with- 
out sutures.  fVom  the  nose,  to  the  end  of  the  pole,  87  inches.  Here  the 
cranium  grew  very  narrow ;  and  then  spread  itself  again  triangularwise,  and 
made  a  large  hollow  behind ;  and  where  were  inserted  strong  muscles,  and 
the  lifr^ment  from  the  back  ;  by  whicli  means  the  bead  is  kept  so  strnight 
up,  t'nat  wliien  alive,  he  seemed  to  have  but  a  very  shurt  (if  any)  nrck  all. 
The  porus  auditorius,  or  passage  to  the  ear,  was  sometlnng  remarkable,  bemg 
placed  near  the  pole.  In  the  upper  jaw  in  the  front  were  four  teeth,  or  in- 
cisores.  A  little  farther  was  placed  a  large  flat  tusk,  sharp  edged,  and  standing 
outwalks;  and  beyond  that,  on  e^ch  side,  6  double  teeth,  or  molares.  The 
lower  jaw  was  64.  inches  long;  l-^  bnxul  at  the  first  double  tooth,  of  which 
there  were  6  on  each  side.   The  bone  of  the  lower  Jaw  here,  from  the  dentea 
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fnolfires  to  the  inctsorf?,  seemed  spongy  and  carious;  and  the  tasks  in  this 
jaw  were  rotted  outi  as  were  one  or  two  of  the  inci&ore»,  whidi  in  all  were 

about  ibur. 

There  were  seven  vertebra  of  tUc  neck;  wiiich  measured  in  length  44.  inches. 
Hie  first,  or  atlas,  had  two  broad  transverse  processes,  but  no  spine.  The 
«econd  hiadabraad  large  spine.  The  third,  fourth,  fifth,  had  no  $pines;  the 
sixth  and  seventh  had  large  acute  ones.   There  were  19  vertebrs  of  the  back; 

the  spines  of  the  firbt,  second,  an  l  third,  were  about  3  inches  long;  but  they 
gr:idu'i!]y  decreased,  as  they  appioaclied  the  tail.  The  first  vertebra  of  the  cs 
coccygis  was  a  inches  long;  and  though  ii  sceincd  to  be  several,  n  was 
t)ut  one  bone.  There  were  but  6  vertebra?  more,  winch  ran  no  farther  thati 
the  extent  of  the  os  ischii.  There  were  14  ribs  on  each  side.  The  0$  sterni 
jetted  out  about  an  inch  beyond  the  setting  on  of  the  first  ribs.  The  scapula 
was  6  inches  long ;  the  os  femoris  of  the  fore  foot  5-^;  the  os  tibia  of  the 
fore  foot  about  the  same  length  in  the  whole:  but  from  the  juncture  with  the 
OS  fprnor!-?  to  the  metatarsi  it  was  but  4  inches;  for  from  tlie  juncture 
with  the  thigh-bone  it  jetted  out  further.  The  liones  of  the  tarsus  were  5  : 
cf  the  metatarsus  3,  about  3  inches  long.  The  bones  of  the  digiii  94  there 
being  3  to  each  claw,  and  3  claws  on  each  fore  foot.  The  os  fetnoris  of  the 
hinder  foot  was  almost  6  inches  long ;  and  near  its  juncture  with  the  os  tibiae 
it  had  a  small  bone,  like  the  patella  in  the  knee  of  a  man.  In  the  leg  were 
two  bones,  thefocile  majus  and  minus,  5J-  inches  long.  Bat  this  part  in  the 
fore  leg  was  only  n  iingle  bone;  though  ia  a  dog,  a  monkey,  and  some  other 
animals,  there  are  two  bones  in  the  fore-leg  likewise.  The  os  calcis  was  almost 
2  inches  long ;  and  there  were  4  other  bones  of  the  tarsus  or  iustep.  The  me- 
tatarsus or  foot  was  composed  of  4  bones,  but  the  two  inward  much  the  largest; 
b^ng24>long:  there  were  four  digiti,  in  each  three  bones;  whereof  tlie  last 
was  covered  with  a  niul. 

7%e  Exphnation  of  the  Figures. 

Plate  XXil.  Fig.  l,  represents  the  natural  shape  of  this  Mexican  hog,  and 
the  line,  a,  points  to  the  scent  gland,  on  the  hinder  part  of  the  hnc  k. 

Fig.  2,  ^!:ives  a  view  of  thc  skeleton,  a  the  fore  teeth  or  incisores;  b  the 
tusk;  cc  the  grinders,  nr  molare^  ;  d  (lie  lower  jaw  ;  e  tliat  part  of  th^  lower 
jaw  which  was  carious ;  f  the  cranium  ;  g  the  orbit  of  the  e\e;  h  the  pnrus 
audttoriiis,  or  passage  to  the  ear;  i  the  triangular  expansion  of  the  cnmiutn 
backwards ;  k  the  vertebrae  of  the  neck;  li  the  vertebrae  of  the  back  and  IcNriS; 
m  the  vertebra  of  theos  ooccygisj  nn  the  ribs;  o  the  protuberant  bone  of  the 
sternum;  pthe  scapula,  or  shoulder  blade;  q  theos  ischii;  rr  the  os  feiuoris, 
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or  thigh  hones;  s  the  patella  of  the  hinder  leg;  t  the  tibia  of  the  fore  leg; 
V  a  large  protubt  l  a  i:  ,  of  the  tibta;  w  the  tibia  or  onle  majus  of  the  hinder 

leg;  X  the  fibula  or  tocilc  tniniis  of  the  hinder  leg;  yy  the  tiirsus,  or  instep  on 
both  legs;  z  the  c;ilx,  or  lieel  in  tiie  hinder  leg;  ay.x  the  boiies  of  the  tnetft. 
tarsus  or  foot;  £f  t  liie  digiti  or  toes;  yyy  the  nails. 

Fig.  3,  shows  the  orifice  of  the  scent  gland,  as  it  naturally  appeared  on  the 
ontslde  of  the  skin  of  the  back ;  a  little  space  round  this  orifice  was  almost 
bare  of  bristles. 

Fig.  4,  ihe  ^cc'^f  glarftl  itself;  which  yvsLi  conglomerated,  or  made  up  of 
abundance  ot"  les'^r-r  glan.iulc?. 

Fig.  3,  most  01  the  viscera  in  the  belly;  a  the  oesophagus,  orguiiet;  b  the 
first  ventricle,  or  stomach;  c  the  second  ventricle^  or  stomach;  dd  thecornua, 
or  horns  of  the  second  stomach:  e  the  third  stomach;  f  the  pylorus;  ggg  tlie 
intestina  tenuia,  or  small  guts;  hhh  the  colon;  i  the  caecum;  k  the  rectum* 
1  the  mp'pntery;  mm  the  mc^eraic  vessels;  n  the  pancreas ;  o  the  spleenj 
p  the  liver;  tj  the  duel  of  the  gaSi  from  the  liver  to  the  duodenum. 

Fig.  Q,  represents  the  sioiuacU  opened;  a  the  (Esophagus  or  gullet:  b  the 
entrance  of  the  gullet  into  the  first  stomach;  cc  the  inside  of  the  first  stomach 
which  was  invested  with  a  strong  thick  white  pellicle  or  membrane;  dd  the 
second  stomach;  ee  the  third  stonmch,  in  which  were  remarkable  several  plic» 
or  folds;  f  the  pylorus. 

Fi^.  7,  represents  the  outsiHc  of  the  three  stomirhfi,  more  in  their  n:?t!iral 
situation;  a  the  gullet;  b  the  first  Stomach;  c  the  second  stomach;  d  the  third 
stomach;  e  the  pylorus;  fff  the  blood  vessels. 

Fig.  8,  represents  the  genital  parts,  and  the  bladder;  a  the  bladder  of  urine; 
b  the  neck  of  the  bladder;  ccthe  ureters;  dd  the  testes;  ee  the  vasa  deferens 
tia;  ff  the  vpsi'-nlsp  seminoles,  which  here  were  glmdulous;  g  the  rjipnt  gallj. 
naguiis,  ulKie  the  vesiculae  seminales,  and  vasa  dcfcrentia,  empty  ihemselN^ps 
into  the  urethra;  hh  two  glandulous  bodies,  which  possibly  may  be  reckoned 
the  prostate;  i  the  orifices  by  which  these  glandulous  bodies  empty  themselves 
into  the  urethra;  k  the  urethra  opened ;  1  the  penis;  mm  two  roascles  belong- 
ing to  the  penis;  nn  other  muscles  assisting  to  the  same. 

Fig.  9,  shows  the  heart,  and  the  aneurismata  of  the  arteria  aorta,  or  great 
artery;  a  the  licart;  bb  the  asceoding  branches  of  the  great  artery;  c  the 
descetidtng  trunk  of  the  great  artery ;  d  the  first  aneurisma,  or  distinction  of 
the  great  artery  opened  to  show  its  several  cells  within;  e  a  straitening  of  the 
artery  again;  f  the  second  aneurisma  opened  likewise;  g  the  third  or  smallest 
.aneurisma;  hb  the  iliac  branches  of  the  great  artery* 
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Redmches  Curieu^cs,  &c.  r.  e.  Curhtn  Rexmrches  of  Jntiqultxj,  contained  in 
divers  Diuertaimis  concerning  Mi-dcih,  Bas-reliefs,  Statues,  Mosaic  fVorhs, 
and  Inscriptions  of  the  Ancients :  enric/wd  with  a  great  Numl^er  of  Brass  Cuts, 
Mtf  Mans,  Spon,  Dr.  of  PhysiCy  at  Lyons,  l683,  in  4io.  N'  153,  p.  336. 
The  subjecU  deflcribed  in  this  work,  consisting  of  various  pieces  of  antiqui- 
ties, as  bucklers,  shields,  monuments,  statues,  rings,  medals,  coins,  pictures, 
urns,  inscriptions,  &&  are  too  mimerous  to-  be  particulariaed.  ' 

The  jfntiquity  of  the  Indian  Numeral   Characters*    By  Dr.  IfaUis.    N°  J34 

p.  399. 

Sir,  I  send  you  a  drawing  of  an  ancient  mantle-tree,  which  was  lately  sliowed 
ine,  at  Helmdon,  in  Northamptonshire,  belonging  to  the  parlour  chimney  of 
the  parsonage  house.  What  makes  it  very  remarkable,  is  the  date,  expressing 
I  suppose  the  time  when  it  was  first  made,  described  partly  in  numerals.  A* 
Do«M»  19.1.  But  botii  til  letters  and  ilie  %ures  are  of  an  antique  form, 
agreeing  well  enough  with  ti»at  age. 

That  the  numeral  figures  now  in  frequent  use,  1,  2,  3,  4,  5,  6,  7,  s,  9,  o,  with 
the  manner  of  computation  by  them,  and  the  names  of  algorism  appropriated 
to  that  way  of  computation,  came  to  us  from  the  Arabs,  but  somewhat  altered  as 
to  the  shape  of  the  figures  in  sucreeding-  ages,  as  are  also  the  Latin  letters,  which 
were  originally  derived  from  tlioseof  the  Greek,  and  to  them  from  the  Indians 
who  are  supposed  to  have  been  liie  tirst  inventors  of  such  figures,  and  the  way 
of  computation  by  them,  is  generally  agreed  I  think  by  all  who  have  made  these 
aifairs  their  study.  But  it  is  not  so  generally  agreed^  of  what  antiquity  the- 
use  of  them  has  been  in  Europe. 

Vo?si(is,  in  his  Treatise  De  Scientis  Mathematidf!,  pays,  they  have  not  been- 
of  use  in  Europe  for  n^uch  more  than  350  years;  and  thinks  they  Were  not  in- 
troduced till  about  the  year  of  our  Lord  ]  300,  or  at  the  farthest  later  than  the 
year  1250. 

And  P.  Mabillion,  in  bis  Treatise  lately  printed  De  Re  Diplomatica,  tells  us, 
that  he  has  not  found  them  any  where  used  sooner  than  the  1 4th  centnry  t 

which  is  yf  t  somewliat  Inter  than  the  time  assigned  by  Vossius. 

Wliat  time  is  assigned  by  otliers  I  cannot  say.  But  for  my  pnrt.  T  think  their 
use  in  these  parts  to  have  been  much  older.  As  old  at  least  as  the  ye.ir  1 050 ; 
if  not  so  frequently  in  ordinary  afiairs,  yet  at  least  in  mathematical  tlimgs,  and 
especially  in  astronomical  tables. 

They  came  to  us^  I  suppose^  first  from  the  moors  in  Spain^  from  whom  we 
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had  our  Arabic  learning,  especially  the  astronomical.  And  it  must  needs  be  as 
ancient  as  any  Latin  translations  are  out  of  Arabic,  of  astronomical  unbles  and 
other  astronomical  treatises.  Which  could  neither  be  well  understood  in 
Arabic,  nor  translated  into  Latin,  without  the  use  of  such  tigares;  which 
occur  frequently  lu  those  authors.  But  I  do  not  remember,  thai  I  have 
auy  whcTf  seen  any  monument  of  liiem  more  ancient  than  the  mautle-tree 
here  described. 

The  sides  of  the  chimney,  by  which  the  mantle-tree  is  supported,  are  of 
stone:  but  the  mantle-tree  itself  is  of  wood,  oak,  or  some  other  hard  wood, 
which  by  being  kept  always  dry  and  smoked,  is  become  as  durable.   And  it  may 

yet  (to  all  appearance)  continue  for  some  hundred  yenrs  more.  It  is  all  over 
as  black  as  in  k,  by  age  and  smoke.  The  length  of  it,  A  B,  (tig.  )0,  pi.  21,) 
is  5  feet  9  inches:  its  breadth  or  depth,  at  the  ends,  as  AC,  BD,  is  one  foot, 
or  rather  IH  inches;  but  at  the  middle,  as  EF,  somewhat  less;  being  some- 
what hollowed,  archwise.  It  is  carved,  from  end  to  end.  The  lower  part  of 
it  is  abated,  as  in  the  mouldings  of  other  chimnies.  On  the  front  of  the  upper 
part,  is  in  the  one  half,  the  sculpture  of  a  dragon's  head,  and  wings.  In  the 
other  half,  there  is  here  only  shown  in  the  fig.  on  three  squares  parted  from 
each  other  by  a  deep  furrow  or  channel,  the  date  as  it  is  here  expressed; 
and,  on  a  fourth,  a  flower,  on  a  fifth,  the  two  letters  W.  R.  with  an  e&cuicheon, 
representing  1  suppose  the  name  of  him  to  whom  it  tiieu  belpnged.  And  then, 
in  twu  lesser  squares  as  the  space  would  permit,  one  over  the  other,  flowers,  as 
before.  The  letters  and  figures,  on  their  several  squares,  are  not  engraved  or 
cut  in,  but  prominent,  by  way  of  bas-relief,  the  wood  being  abated  round  about 
them.  The  o,  over  the  A,  is- a  round  Oi  but  that  over  the  M,  is  a  square  0; 
and  part  of  this  O  has  been  lately  pared  off  with  a  knife,  by  somebody  it 
Seems  who  had  a  mind  to  see  of  what  colour  the  wood  is  underneath;  and  it 
appears  there  not  so  black  as  the  rest,  but  tusc-ous  of  a  dusky  smoke  colour. 
And  tilts,  as  I  remember,  is  ah  the  defacing  that  appears  m  the  whole 
mantle^tree. 

Hence  It  appears,  that  the  use  of  such  figures  here  in  England,  not  only  in 
astronomical  tables,  and  other  like  pieces  of  learning,  but  even  on  ordinary 
occasions,  is  at  least  as  old  as  the  year  1133}  which  was  the  33d  year  of  king 

Henry  the  first.  Audi  jud{*e  it  to  have  been  yet  somewhat  older,  because 
the  shape  of  tf-e  lipurc^,  though  not  come  just  to  liie  shape  winch  we  now 
use,  was  even  then  considerabiy  varied  from  the  shape  ot  the  Arabic  iigurcs; 
which  argues  they  had  then  been  for  some  time  in  use;  sucii  change  of  sliape 
in  figures  and  letters  coming  on  gradually  with  time. 
The  foot  of  the  figure  3  being  turned  backward,  makes  it  more  resemble  the 


Arabic  figure^  which  is  much  the  same  with  this,  save  whnt  here  stands  upright, 
there  lies  flat;  and  I  find  it  so  constantly  in  many  of  the  ancient  manuscripts, 
before  the  use  of  printing. 

Nor  r,eed  it  move  any  scruple  at  all,  that  part  of  the  number  is  exprwsetl  by 

the  namftal  letter  or  the  worA  millesimo,  of  whirh  M"  is  bitt  a  coniMc- 
tion,  while  the  rest  is  expiessprl  in  nuiT)enil  fififiires.  For  the  like  often  occurs 
in  old  manuscripts;  and  sometfines  even  at  thi^  day.  And  it  rather  tavours  the 
simplicity  of  that  age,  not  very  nice  in  such  things,  especially  ainoug  mechanics, 
than  any  design  of  impostui^.* 

On  the  £ciij'jse.i  of  Jubiiri's  Safe!iife<;  for  the  Yrai  /oUowiug,  l684,  zv^^h  a 
Catalogue  oj  tkeirij  and  uiformaliom  concerning  its  Use.    Bjf  Mr,  FiamsteecU 
104,  p.  404. 

It  has  been  my  CLi<^(;)m  fnr  yenrf  past  to  make  quaiter^:  a  small  ephemeris  of 
the  ecJipses  of  Jupiter's  satellites  visible  with  us,  that  aoae  of  them  might 
escape  me  unobserved  when  the  weather  permittefU  having  by  this  iiieans  ob- 
tained a  good  stock  of  observations  of  them  of  my  ovrn,  besides  what  I  had 
collected  from  the  works  of  Galiilco,  Hodiema,  Borelli,  the  papers  of  Mr.. 
Rooke,  late  professor  of  Geometry;  at  Gresl  ain  College,  and  the  communica. 
tions  of  my  friend';  Mon<?.  Cn?«mi  arid  Mr.  1  ownley,  I  found  m\  olf  well  fur- 
nished tor  the  re>ritulron  of  their  motions,  ^vhich  I  attempted  last  summer, 
and  accompSistied  with  *uch  success,  that  having  seen  only  2  of  the  predicted 
eel  ipses  of  the  first  satellites,  I  find  neither  of  them  differ  above  a  minate» 
fiiom  my  cslculations.   I  have  also  observed  one  of  the  third,  not  above  3 
minutes  faulty,  and  another  of  the  second  erring  but  2;  which  makes  me  hope 
the  inequality  I  suspected  in  this  last,  will  not  be  found  so  great  as  I  feared 

*  This  tabject  i«  treated  at  greater  length  by  tlie  doctor  m  his  Algebra,  cnp.  4,  p.  17  :  as  also  bj 
nvernl  olber  writer*  j  toiue  of  tliem  agreeing^  in  Dr.  Wallis's  opinion,  while  others  oppose  it  Tbiu, 

among  olh'  rs,  we  jliall  lir.d  ;i  the  PKilosopliic^l  Trjnsaciiijns,  No.  4,"  •,  Ao.  1735,  a  dissertation  by 
Di.  Joba  Ward,  agatmt  Hm  antiquity  of  the  ^Arabian  numerals,  atid  particularly  against  ibe  aiKn'c 
date  on  the  Helmdon  roaDtle.piece  j  which  he  coniectarec  was  intended  for  liUS,  rather  than  1133: 
and  in  the  Archaoli>gia,  v>  l  i.^  is  <i  knnieJ  p^p.-s  (An  If',)  by  the  Rev.  Samuel Deone,  io  which 
he  contends  tvr  a  much  later  introduction  of  tbo^e  Qumerals,  at  least  in  common  nse  ai  well  at  In 
book«  of  scieaoe  Out,  on  the  other  hand,  in  the  Gent.  Mag.  an.  1800,  vol.  70t  a  writer,  <Mr. 
R.  Churton)  haa  given  a  6c  sinoile  of  the  above  inscription,  as  l.irge  as  the  letters  tliemselires^ 
taken  from  the  carving  itsdfby  ,i 'KinJ  nf 'nrprL-Aion  on  paper  ;  -\,u:\  ',:y  di.i-  ihc  fi'j  1,  for  the 
ImndKd  in  Dr,  WaUis's  immbcr,  is  tiie  tme  aim  exact  shape  ot  tiie  chaiacter;  and  that  it  has  no 
appr-ijch  to  the  form  of  the  3,  as  ooii)eetaied  by  Dr.  Wafd«  On  the  whole,  the  truib  seems  lo  be, . 
that  th^>le  Indian  uiipt  mis  mny  fm^'e  hpo  i  ii  .^u  'o  nearly  in  this  country,  as  abore,  OU  Mm*  part)Ca-< 
lar  occaiioas,  tliough  not  l^rou^t  ioiQ  coauooa  ui6  tilLa  eentttr/  of  two  later. . 
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It  might  bet  after  I  had  finished  the  bibles  of  their  mean  motions.  I  set 
myself  to  calculate  others  for  finding  the  true  times  of  their  return  to  the 
heliocentric  conjunction  of  If.  in  all  places  of  his  orbit,  with  some  other  which 

I  foresaw  requisite  for  the  easy  calculation  of  their  eclipses  ;  hairing  this  in 
readinos?,  and  being  encournged  by  tlie  late  success  of  my  endeavours,  I  re- 
solved to  calculate  all  the  eclipses  of  tlie  following  year  1084,  and  to  impart 
them  to  the  public  in  the  tracts,  for  the  use  of  foreigners  as  well  as  ourselves;  for, 
if  these  eclipses  be  observed,  it  will  certainly  show  the  diilferenoe  of  meridians 
between  them  and  us.  And  I  must  confess  it  is  some  part  of  my  design,  to 
make  our  more  knowing  seamen  ashamed  of  that  refuge  of  ignorance,  ttieif 
idle  aud  impudent  assertion  that  the  longitude  is  not  to  be  found,  by  offering- 
them  ;iti  expedient  that  will  assuredly  adord  it.  Sucli  of  them  as  pretend  to  a 
greater  talent  o»  skill  than  others,  will  acknowledge  that  it  might  be  attained 
by  observations  of  the  moon,  if  we  had  tables  that  would  answer  her  motions 
exactly;  but  after  2000  years  experience,  we  find  the  best  tables  extant  erring 
sometimes  12  minutes  or  more  in  her  apparent  place,  which  would  cause  a 
fault  of  half  an  hour,  or  74  dee:rees  in  the  longitude,  deduced  by  comparing 
her  place  in  the  heaven*;  with  that  given  by  the  tables.  I  under\'alue  not  this 
method,  for  I  have  made  it  my  business,  and  liave  succeeded  in  it,  to  g(_4  a 
large  stock  of  good  lunar  observations,  for  the  correction  of  her  theory,  and  as 
a  ground  work  for  better  tables;  but  the  examination  will  be  a  work  of  a  long 
time;  and  if  we  should  afterwards  attain  what  we  seek,  the  calculation  will  be  so 
perplexed  and  tedious,  that  it  will  be  found  much  more  inconvenient  and  dif- 
ficult than  that  I  propose  by  observing  theedipses  of  Jupiter's  satellites,  which 

however  at  present  I  n"'ust  prefer. 

For  I  am  persuaded  that  the  eclipses  of  the  first  will  scarcely  be  found  above 
4  minutes  differing  from  my  calculation  in  the  catalogue  nor  those  of  the  third 
«bove  twice  as  much;  now  an  error  of  4  minutes  cannot  cause  a  fault  of  more 
than  1  degree  in  the  longitude,  collected  by  comparing  an  observed  ingress  of 
the  first  satellite  Into  l/'i  shadow,  or  emersion  from  it,  with  the  time  given  in 
the  catalnirne;  nnd  I  hope  it  will  scarcely  ever  be  found  to  err  so  much.  But  if 
the  same  eclipse  may  be  observed  in  2  distant  |)laces  at  the  same  time,  or  com- 
pared with  an  observation  of  the  same  salediie  made  within  a  week  clscwliere, 
the  difference  of  meridians  will  be  had  something  better  than  by  comparing  2  ob- 
servations of  the  same  phasis  of  a  lunar  eclipse  made  in  distant  places. 

For  whereas  it  is  sonu  what  dlfiicult,  by  reason  of  the  penumbra,  to  deter> 
mine  the  true  time  oi  the  appl'cation  of  either  nf  the  moon*s  limbs  to  the  sha- 
dow, the  satellites  ec]i[)scs,  especially  those  of  the  first,  are  a)mo?f  momenf'iry. 
And  as  there  can  seldom  be  4  eclipses  of  the  moon  visible  the  same  year,  those 
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of  snttllitps  bnppen  so  frequently,  that  there  are  more  of  tliem  visible  in  1 
•  <  r  h  in  liu  re  are  clays,  thoogU  the  plinet  If.  tie  hid  under  the  aim's  rays  every 
)  car  a  whole  month  together. 

I  know  our  navigators  will  object  to  tini  jnclhod,  that  it  is  difficuit  to  prac- 
tise at  sea,  because  long  telescopes  arc  required,  which  the  motion  of  the  ship 
will  not  permit  them  to  manage  aboard :  that  it  is  hard  to  distinguish  one  sa- 
tellite from  another,  and  tliat  tables  or  other  contrivances  for  showing  their 
mutual  positions  are  here  wanting:  to  which  I  answer;  That  if  it  be  not  prac- 
ticable at  sen,  they  cannot  fleny  but  it  is  at  lanJ  ,  tint  thp  true  longitude  of  te- 
mote  coa'^ts  tVom  us  is  the  litst  tlunt?  'Jc-:-ircd  for  Uie  correction  of  their  charts ; 
lel  thenj  attempt  these  fir*t,  and  I  doubt  not  but  the  success  will  encourage  them 
60  much,  that  they  will  readily  find  means  to  put  it  in  practice  at  sea.*  That  the 
French  have  used  this  method  successfully  both  in  Denmark  and  their  own 
country ;  that  a  telescope  of  14  feet  long  at  most,  or  for  need  one  of  8  feet*  with 
brood  eye-glasses,  will  be  sufficient  for  this  purpose. 

If  it  be  required  to  know  \\bfthcr  any  one  of  those  eclipses  invisible  to  US  be 
visible  in  any  oilier  given  place,  convert  the  difference  of  meridians  between  it 
and  London  into  time.    And  If  the  place  lie  to  the  east  of  London,  add  it  to,  it" 
to  the  west,  subtract  it  from  the  time  of  the  appearance  at  London,  the  sum  or 
difference  accordingly  will  be  the  true  time  of  the  eclipse  under  that  meridian,  at 
which,  if  ^  be  above  the  horizon,  and  the  sun  beneath  it,  the  eclipse  is  there 
visible,  otherwise  not.   Or  by  the  lu^lp  of  the  ephemerides  of  the  planet's  places, 
and  a  terrestrial  globe,  the  space  on  it  in  which  any  of  these  eclipses  will  be 
visible  may  be  found  thus  :  first  seek,  the  true  places  of  the  snn  and  Jupiter, 
with  his  latitude  in  the  ephemerides,  whereby  you  may  find  their  dcclitiations- 
and  riglU  ascensions,  either  by  the  common  tables  or  tiie  globe  itself  exactly 
enougli  for  this  method.   Bring  London  on  the  globe  to  the  meridian,  and 
detaining  it  there,  note  what  degree  of  the  equator  is  cut  by  it;  from  this  sub> 
tract  the  time  of  the  eclipse  after  noon,  converted  into  degrees  and  minutes,  the 
remainder  shows  the  longitude  of  that  meridian  on  the  earth,  where  it  is  then 
noon  when  the  satellite  is  eclipsed,  which  I  therefore  call  the  meridional  longi- 
tude of  the  eclipse.    Bring  this  meridional  longitude  under  the  meridian,  and 
elevate  the  nearer  pole  to  the  sun  as  much  as  is  his  declination,  keep  the  o;lolje 
in  this  position,  and  if     be  in  consequence  of  the  sun,  draw  a  line  on  the  globe 
along  the  eastern  horizon,  it  passes  over  all  those  places  where  the  sun  is  setting 
at  that  time,  but  if  7^  be  in  antecedence  of  the  sun,  draw  the  said  line  on  the 
globe  by  the  western  edge  of  the  horizon,  it  passes  over  all  those  places  where 
the  sun  is  then  rising. 

Jupiter  being  in  consequence  of  the  sun,  add  tlie  difference  of  his  and  the  sun's 
right  ascensions  to  tliesaid  meridional  longitude,  bring  the  degree  of  the  equator 

♦  Thi»,  however,  iias  nc?er  yet  been  done. 
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answering  to  their  sum  under  the  meridian ;  raise  the  pole  next  Jupiter  equal  to 

his  declination,  nnd  detaining  the  globe  in  this  position,  draw  a  line  again  by  the 
eastern  horizon,  the  space  intercepted  between  this  and  the  lineol  tiie  sun's  set- 
tings, before  describe*]  on  the  globe,  comprehends  all  those  places  on  the  earth 
from  sua  setting  till  ij.  is  set.  But  if  %  were  in  antecedence  of  the  sun,  sub. 
tract  the  difference  of  his  and  the  sun*s  right  ascensions  from  the  meridional  Ion- 
gitude,  set  the  d^ree  of  the  equator  answering  to  the  remainder  under  the  me- 
ridian, and  elevate  the  pole  next  Jupiter  equal  to  his  declination  ;  keeping  the 
globe  in  tliis  position,  draw  ;5  line  by  the  western  edge  of  the  horizon,  then  the 
space  included  between  liiis  and  tlie  line  of  the  sun's  risings,  c(jntatns  ail  those 
places  oa  the  earth  where  this  eclipse  is  visible  between  ^^'s  rising  and  sunrise. 

When  any  eclipse  of  these  is  observed,  the  diflTerence  between  the  noted  time 
'  and  that  in  the  catalogue,  wilt  be  the  difference  of  meridians  between  the  place 
of  the  observation  and  London,  which  lies  so  near  the  meridian  of  the  obser* 
vatory,  that  the  distance  need  not  be  accounted  for.  And  this  determination  may 
be  relied  on,  if  the  first  or  third  satellite  were  observed;  but  I  dare  not  be  so 
confident  of  the  second  and  fourth  for  the  reasons  formerly  given.  However,  I 
shall  make  it  my  business  to  observe  all  such  eclipses  of  as  many  of  them  as 
shall  bevinble  with  us,  that  by  comparing  my  observations  with  such  as  shall  be 
made  abroad,  the  error,  if  any,  may  be  discovered  and  corrected. 

When  %  is  in  quartile  of  the  sun,  the  distance  of  the  tii-$t  satellite  from  his 
next  limb,  when  it  falls  into  his  shadow  and  is  eclipsed,  is  one  semidiameter  of 
%  ;  of  the  second,  2,  or  a  whole  diameter  nearly;  of  the  thud,  3;  of  the 
f  )urth,  5  of  his  semi  Jiameters,  or  something  better  when  the  parallax  of  the 
orb  IS  greatest.  But  these  quantities  diminish  gradually  as  be  approaches  the  ^ 
or  S  of  the  sun,  somewhat  nearly,  but  not  exactly,  in  the  proportion  of  the  signs. 

As  the  sun  removes  from  the  ^  of  7^ ,  the  ingresses  of  the  satellites  into  his 
shadow  become  observable.  When  he  is  about  30^  from  it,  the  emersions  of 
the  4th,  and  at  Oo'^,  of  (he  3d,  begin  to  be  seen  between  the  shadov.-  nod  body; 
continuing  so  till  the  sun  b'-  arrived  witiun  fto"  oi  the  §  ot  ^,  when  the  emer- 
sions of  the  3d  fall  behind  his  body,  but  the  emersions  of  the  ^th  continue  visible 
till  he  be  less  than  30^  distant  from  the  $ ,  at  which  time  they  also  are  hid  bO" 
hind  him,  all  the  appearances  being  made  really  to  the  right  hand  or  in  antece- 
dence of%f  though  with  inverting  telescopes  they  appear  Uie  contrary,  to  the  left. 

After  the  opposition  of  the  0  and  %^  we  begin  to  see  the  emersions  of  all 
the  satellites  from  the  shadow,  now  on  the  left  hand  or  in  consequence  of  l^y 
but  through  inverting  glasses  on  tlic  right,  when  the  ©  is  near  30"  from  the 
opposition  of  the  ingresses  of  the  4th,  when  6o  from  it  of  tlie  3d,  begin  to 
be  observable  between  the  body  and  shadow,  continuing  so  till  the  sun  arrive  at 
the  same,  or  rather  within  a -wider  distance  from  the  (j  of  TiC* 

[Tlie  catalogue  of  calculated  eclipses  is  omitt^j,  as  of  no  use  at  this  time.] 
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A  short  Account  of  the  Comet  of  the  Year  l683.  By  M.  Hevelius.  W  154,  p.  4ifi. 

After  noting  the  daily  observations  and  appearances  of  the  comet,  tracing  its 
course  among  the  fixed  stars,  M.  Hevelius  from  these  deduces  the  following  table 
of  its  motions  and  observed  places. 


M.  D. 

DiuT.Mol. 

Rt.  Ascen. 

Jnly 

o  ' 

51 »  30  k 

100»  0' 

21 

ft  2& 

2i  0 

0  12 

August  1 

»  1£ 

2ft  ii 

0  iA. 

S 

i  0 

2tl  2fl 

0  la 

3 

4  m 

£a  li 

0  4fl 

1  2il 

2S  0 

0  ifl 

il  Ifl 

a&  0 

0  a£ 

1  go 

SI  aa 

0  il 

2 

0  212 

23  15 

0  ^ 

a 

0  iS 

a 

5R  m 

1  0 

m 

-il  2Q 

1  2 

11 

1  i 

11 

25  30. 

1  & 

IS 

ii  211 

0 

1  a 

lA 

2i  m 

M  SO 

1  i£ 

21  0 

1  12. 

21  ISi 

25  2Q 

1  11 

M  0 

n  0 

22  an 

1  11 

Ifi 

2a 

21 


IT- 
LA 
Li. 
12 
22' la 


22 

ai 

2fi 
22 


2!ij22 


Sep  I. 


3Q 

ai 
1 

2 

a 
i 


0 

2a 
2a 
2a 
2a 
m 
i. 

15» 
ih 

^ 
25 
HI 
51 
2& 
21 


Diar.Uot. 

Rt..\s«c. 

21 ''SON 

41-  Ci* 

13'  M. 

20  :ia 

I  ai 

11  0 

sa  aa 

la  0 

L  65 

1£  45. 

2  ^ 

11  3Q 

2  11 

2  22 

ii  0 

fiQ  la 

12  11 

2  ill 

LL  0 

2  Ai 

a  0 

3  m 

a  21 

21  aa 

51  0 

1  0 

a  m 

21  aa 

IS  aa 

1  as 

a  ^a 

IS  0 

11  ja 

1  Os 

1  5 

3  2Q 

1 2a 

ii  0 

1 112 

111  aa 

IQ  0 

i  1 

il  2a 

i  aa 

1  aa 

31  0 

Hence  It  appears  that  this  comet  moved  retrograde,  or  contrary  to  the  order 
of  the  signs,  its  motion  in  the  ecliptic,  during  the  interval  in  the  table,  being 
63*^  5511  but  74*^  ail  in  its  own  orbit,  which  was  inclined  to  the  ecliptic  in  aa 
angle  of  39",  but  to  the  equinoctial  56".  Its  latitude  at  first  was  2^**  151  N. 
and  at  last  1 1°  2Ql  S.;  so  that  it  varied  its  latitude  almost  4 1*.  As  to  the  head 
of  this  comet,  its  diameter  at  first  was  much  less  than  afterwards ;  but,  on 
the  other  hand,  it  was  much  brighter  at  first  than  towards  the  end.  It  exhibit- 
ed  no  distinct  and  fulgent  nucleus,  but  appeared  a  confused  mass  of  matter, 
which  became  much  thinner  towards  the  conclusion.  As  it  was  seen  mostly 
without  a  tail,  it  may  be  numbered  amoug  the  hniry  ciunets,  for  it  extended 
upwards  its  very  short  and  diluted  bristles  only  till  Aug.  which  afterwards 
quite  disappeared, 

Account  of  Mr.  BoyWs  Memoirs  for  tfte  Natural  Hhlortj  of  Human  Shod 
especially  the  Spirit  of  that  Liquor.    JLond.  l683.    N"*  154.  p.  428. 
This  book,  is  divided  by  its  honourable  and  learned  author  into  4  parts;  in 
the  1st  of  which  he  lays  down  some  rules,  concerning  the  way  of  compiling  the 
natural  history  of  any  particular  subject ;  where  he  proposes  that  whatever  occurs 
concerning  the  subject  to  be  treated  of,  may  be  i-anked  under  several  orders  or 
classes,  agreeing  in  the  general  names  of  titles:  the  first  or  primary  order, 
to  consist  of  such  titles  as  shall  comprehend  the  whole  matter  of  the  sub- 
ject, as  it  appears  at  first  view ;  but  when  the  matter  of  any  primary  title  en- 
creases  on  hand;  it  will  be  proper  that  that  also  should  be  divideil  according  to 
ts  own  nature,  into  several  subordinate  branches^  or  secondary  titles. 
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And  furtlier  he  Pays  it  will  be  useful  thnt  a  mantissa  should  be  subjoined  to 
the  first  fctlition  or  the  titles,  consistmc;  of  paralipomeua  and  addenda :  purstuint 
to  which  mclbod,  the  author  give^  Li»e  titles  of  the  first  order,  for  the  nataral 
history  of  human  blood  of  healthy  men;  and  has  also  marked  out  a  way  for 
the  natural  histoiy  of  urine. 

The  2d  part  contains  roisoellaneous  experiments  and  observations,  about 
human  blood,  referable  to  some  one  of  the  titles  of  the  first  order:  thus  he 
treats  of  the  heat  of  human  blood  freshly  emitted;  of  tlio  inllimuuibility  ;  of  the 
specific  gravity  ;  of  ihe  volritile  salt  of  hunian  blocxi,  and  its  figure?  of  the  tuo 
oils;  of  the  fixed  salt,  of  the  terra  damnata;  of  the  proportion  of  differing  sub- 
stances chemically  obt^ned  from  human  blood. 

The  3d  part  contains  promiscuous  experiments  and  observations,  about  the 
aerum  of  healthy  men*s  blood. 

The  4th  part  contain?  the  history  of  the  spirit  of  human  blood  bepnn  and  is 
a  summary  of  the  history  of  volatile  salts  in  general.  After  which  follows  the 
appendix  j  where,  among  other  things,  under  the  title  of  the  several  ways  of 
distilling  human  blood,  the  author  gives  an  account  of  his  success  in  distilling 
three  portions  of  dried  blood,  eaeh  with  a  different  additanient,  as  with  quicklime 
calcined  tartar,  and  oil  of  vitriol.* 


END  OP  rOLVMB  THIltTB£NTH  OP  TBI  OUVIITAL.'- 


*  Hift  knowlfld^  wludi  philosopben  ponetMd  at  thii  period  of  tiaw,  leipectiaig  the  natttre  of  tbo 
blood  circulating  in  the  vcwels  of  man  and  other  respiring  animals  wa$,  in  nianjr  particulan,  T«7 
obaoare  and  ipcompiete.  Modem  cheoiists  have  shows,  and  particulirly  the  FMach  diemiMi,  tbat 
it  is  ntoWable  ioto  a  great  variety  of  component  parts,  some  of  wfaicb  it  has  in  oc|nioaoit  with  the 
other  animal  fluid?,  and  even  with  some  of  the  solids ;  while  others  of  its  component  parts  are,  at  a 
£uid,  peculiar  to  i(self.  Besides  the  three  distinct  aiiiiaai  matters,  alboiaeo,  g^latiae,  aodfibrine, 
(diflbied  in  a  large  praportian  of  water)  it  contains  a  considerable  number  of  sails.  To  ooo  of  theio 
(coasisting  of  pho'sphoric  acid  and  iron)  its  red  colour  Is  attributabl?  It  also  contains  a  portion  of 
sulphur,  combioed  with  hjdrogen  aod  ammoiua.  This  wiU  accumii  lot  toaic  of  Ihe  pro^ertifls 
ascribed  b/  Mr.  Boyle,  to  what  he  temt  the  **  spirit  of  Uood." 


END  Of  VOLUME  SECOND. 
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